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Removable Media - Part 3 
Martin Pipe continues. his assessment 


Projects 


Psycho-Kinetic Trainer & 
Movement detectar 





of this storage media. 


Veileman Digital Storage 
Oscilloscope 


John Mosely evaluates this piece of 
test kit, and atiers you the chance of 
winning it in a prize drav. 


Mars Update 2 
Chins Lavers looks at the Mars 
Pathiinder discoveries. 


Making the Right Connection 
Bruce Burton of Vitelec Electronics 
explains some of the coaxial connector 
choices availadle. 


In part 2, David Aldous gives an 
overview of the circuitry 


Light Operated Switch 
Gavin Cheeseman describes a simple: 
and versatile project 


Infra-Red Link 

In part_2, Gavin Cheeseman 
completes the constructian and’ 
sugfesis Suitable applications. 


Features 


ISDN - Join The Revolution 
Paul Hargreaves from Ackermann Ltd. 
describes a new, versatile system. a 


Audiophile Hi-Fi - Part 2 

Mike Bediord continues his look at 
high-end Hi-Fi, and one-sysiem that is 
digital all the way to the Speakers. 
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Electrical Sickness 
Stephen Waddington investigates this 
effect and how ionisers can help. 


Your Battery Guide 
Mike Bedfard guides you into getting 
the right battery for the job. 


Words of Science 
(n part 3, Gregg Grant Jooks at new 
words for new discoveries 
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Electronics in Agriculture - 
Crop Protection . 
George Pickworth retums with a look 
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his month we have included the second 

CD- ROM, which includes over 1000 

datasheets, Demon Turnpike and Internet 
Explorer 4 software plus McAfee Antivirus software. 
If you take up the Demon 30-day trial offer 
included on the CD-ROM, then you will be entered 
into the draw for a fabulous 400MHz, Pentium Il 
PC worth over £2,000! And, we are also giving 
you the chance to win a Velleman Digital Storage 
Oscilloscope for the PC worth £279.99! 

There are many diverse topics covered in this 
issue. George Pickworth's series Electronics in 
Agriculture resumes with a look at precision crop 
spraying, and the. frightening working conditions 
that exsisted after World War II that would be 
tatai unacceptable today. Stephen Waddington 
explains the benefits of ionisers, and Douglas 
Clarkson tells the story of deep séa oil 
exploration in the Atlantic ocean. 

By the time-you read this 25, readers and their 
friends will have, hopefully, had a pleasant day 
out at the Hi-Fi Show 98 that was held at the 
Excelsior Hotels in Heathrow. Next month we will 
‘publish the winners of the ‘FactFinders' and 
Making Music with Digital Audio book draws. 





Britain’s Best Marazine for 
the Flectranics nihusiast 
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Music Launches Chip-Based 
Networking Engine 


Music Semiconductor has announced the RCP MUAA,; a chip based 
switching solution for the nerwarking industry. Terditionaly 
nemvarking manufacturers have based routing and switching products 
On 2 Microprocessor solution with switching and routing handled in 
saitware. The Music Semiconductor device is one of the first dedicated 
hardware solutions that will enable networking manuiacurers to crank 
up the speed of their prxiucts. The RCP MUAA device is capable of 
handling up to 47,000,.X) daca packets per second. 

For further information. check: <wew.music. com, 

Contact: Music Semiconductor, Tel: +31 #55445 2177. 


IBM Slashes Thinkpad Prices 


IBM has announced price cuts of up to 36% on seleci ThinkPad 310, 


560 and 600 models with immediate effect Enuy-level prices start at 
£778 for a ThinkPad 310 model equipped with a LE6MHz Pentium 
with MIMX technology, 16MB RAM and 2.1GB Hard Drive. 
For further details, check: <vawv.ibm.com>. 
Contact: IBM, Tel: (0870) 6010135. 
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JBM Drives 
Diagriostics 


KSoPEng Nard ches ‘fit saves 
QuSstOMEeS ime and rroney IBIS 
‘Camed @5 ti atexketed a ney 
iechncogy calied Dre Fitness Test 
(OFT) that lets users easily end quickly 
test the health of thet IBM deskino 
PC and netebcok hard disk dikes. 

: Research dane with system 
: mManuiacturers shows that the 
majonty of the tins when hard 
Omves ate sent i for seplacement 
because 3 probleni is suspected, 
ine divas are fine. DFT can reduce 
this unnecessary inconvenience of 
retuming a healthy dive. It is 
Siared in 2 ‘secret compartmeny’ 
on the drive, aml can be imoked 
& rn ii the PC's system sofware Js 
MOL Wording: property. 
For further deiasits, 
Check: <waw. the, cos. 
_ Contact: IBM, te: (0880). 26826. 











OxGeNWsmatcr Microchip: ‘Chit 
Soe |: RUE v0 
" ' : os A - o e : Nii hip fi h I has tak 
mm Silicon Warera ae 


woridwide shipments of 8-bit 
F microcontrollers, according to a 


IBM Perfects Processor Process -—analjet Dataquest To dale 


Microchip has shipped more 





IBM has perfected a process for? [IBM's SOI process prenects ? Operate at 400MBz could instexd : — than 600,000,000 8-bit RISC 
buikiing high-speed transistors =: the millions of tiny transistors on = be buil: using SOT and! could tctiinadic. 
that can Be used to deliver : i chip with a ‘blankes’ af : achieve speeds over 300MHz Ar? For further details, check: 
higher periarnyince microchips : insulation, reducing haraxful : the same time, if peciormuince = <wwW.micrachip.cos>. 

for servers-and niainfrinies, 15 ? eleccrical effects i itsapenery : levels ave held constant, SOI : Contact: Micrachip, 

well as more powereMcent and hinder performance, IBM chips can require as linle as one- hat ae foe I Prvstisie+s 
chips tor banery-operated, : @agineers have manufactured : third the power of rocay's Survey; ‘Reveals 
hand-held uevices. The 2 SOI chips that improve: { microchips. ‘Consumer 

technology, called ‘silicon-on- : performance by up to 33% - : For further details, Interest ‘in'DVD 
insulator (SOD. represenis 2 translatine IMO faster computers check: “www. ibm. com. Congumens say titat they were’most 
fundamental advance ia the : and communications fear. >: © Contact: 5M, : Interested in purchasing digital 

way chips are built. : 0 A microprocessor designed 1a: ‘Yel: (0990) 426426: > televisions (HDTVs), DVD players, 


and WeilVs within the nest tvehe 


months, according to a ney survey 


Apple Performance at Almost PC Prices ee 


By contrast, consumers were 
As the countdown to the much less aware or ready to purchase 
September launch of the Apple products such as Intemet.smarn 
iMac computer advances, Apple handheld devines, Intemet screen 
has announced speed 


nhones, and cn-ine Serine consates. 
enhancements, assressive 


Neti¥s fell squarey in the middie 
of the range of mamet awareness 

pnces, and new features for its and intent ta purchase, with 26% 

existing Power Macintosh G3 OF COR et ary ge 

line. The Pentium-toasting Power : 

Macintosh G3 line now staris at: 


chided 
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familiar vith the concept ani 7% 
ae they were likety to purchase 
ene in thé next 12 months. 


£1,089 and includes a mini- Fot juriter details, 
tower mode! with a 333MHz ane 
PowerPC G3 processor-based Tel: (0181) 987 7100. 


model, priced at £2,199. 





Taking advantage of the BT Cleared ‘of 
expandability of the Pover Overcharein: 
Macintash G3 jine, new third- : Overch rel S 
party 256MB DIMMS, based on 7 : -—; Cee ae 
party # ‘ 1» Oats |: The Power Macintosh G3 is : and 3D0MHz desktop models overcharped according to the 
12-bit technology, are now : available in numerous: > ae available immediately. and - European Union (EU). An 
available from third-party : CoMfigurations via the Apple : the 300MHz and 333MHz mini- :  ‘vestigationbythe EU's 
vendors. The new DIMMS enable = Store at : tower models are expected tobe cinestatallictar tae, ae! ee 
all Power Macintosh G3 desktops : <www.apple.com/ukstore>, in : available fram September. > other EU countries found that BT Is 
and MIn-tOWwers to SUPport UP tO = addition to standard configurations =: For further details, > ‘fat overcharging in cantrast to 
f68MB of onboard memory: Up = available through retail and “‘ = check: <www.apple.com/uk>. oo —" Cperaters. 
TOM @ previous riaximum : reseller channels. The new : Contact: Apple, ioe pee ae 
memory of 384MB. ; Power Macintosh G3 26GMHz ~~: Tel: (0181) 248 1000. Contact: BT, Tel: (0800) a00150, 
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Panasonic 
Launches Audio 
Visual ‘Monitor 


Fav PCs ship today without 
muitimedia jestures of some sort. 
At the very feast. a CD-ROM drive 
vdll be fited, and usally a saund 
card as weil. Panasonic's latest 
manitos, the PenSyne SiM70 is: 
designed to compliment any 
munimedia FC. 

lt incorporates &.0 come style 

SiSreo speakers into the cesing thai 
daltver crystal! clear high quahty 
cxiiput, ts image quafity is also 
evcellent thanks to a O.27mm dat 
mich tube that makes use of 
Panasonic's § Crystal Pigment. 
phosphier and h-AGRAS' coating to 
reduce eestrain-inducing refiectians 
itm the ligne. Tre dawnskie? At 
dimasi £400, the PanSynec is an 
mDensve piece of kit 

For further cStails, check: 
“we, panasonic. co. uk>. 

Chech: Panasonic, 
bss (6500) -494644. 


Apple Toys 





With Lucky.Dip 


If raports an the Intermet are 
carrect, Apple ts befleved ta be 
considering the idea of hiding a 
Holden ticket in five of its new 
iMac consumer PCs — one per 
continen{. But in a departure 
fram the script of ‘Charlie and 
the Chocolate factory", the tucky 
finders won't get the chance to 
visit Apple headquarters and 
meet Apple founder and interim 
CEO Steve Job. instead they'll 
Bet a néw Mac of his/her choice 
every year for five years. 

For further details, check: 
Apple, Tel: <www.apple.coa>,. 

Contact: Apple, 
Tel: {01824} 2418 1000. 


Corn RT ‘Chosen. 


to Develop Next 

Generation Circuitry. 
Comell Unimersity. soon vail be 
pulling its elecvonics expertise to 
Work aS part of a US consortium of 
Seven uniVvVesitiés chosen to take 
pant in an ambstieus national 
semiconductor research efiore. 
The venture’s.aim ts to develop a 
new geherauon oF more poertul 
pomputer chips By devising new 
methods to connect microchip 
camponerns. 

The national effor, known as the 
Pocus Centre Research Program, v1 
uitimatety impive six consortia of 
UNIVErtes, supported by imdtusty 
and sevomment junds, seeking bath 
to Tconeer new integrated circunt 
desicn- and to suppxaut the £40 
tilfion-a-year US chip industry. The. 
first 8.0 grouns chasen in ths effort 
afé ihe team that includes Commeil 
and a consarfum, coordinated b 
the University af Catfiomite at 
Rekctoy. and Camege Mellon 
Unixversny, Mat vill concentrate on 
computer chip design. 

Fer further detans, check: 

“Wen, corned l.edu>, 

Contact: Comeil University, 
Tel: +4 607 2583651. 
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iger Gets Children up to Speed on the Web 





Vodafone in Recycling Fi First 


Vadaione nes launched 4 
scheme for recycling mobile 
phone battenes. Coramitted to 
environmentalfy inendily policies, 
Vodafone Corporate is believed to 
have become the first senice 
provider to actively seek, promote 


and implement the recycling of 


mobile ohane Dbattenes. 

Working in partnership with S 
Gruadan (Waste), Vodafone 
befieves that over 9096 of mobile 
ohons batteries in the 


marketplace can be recycled in an = 


emvironmentally fieadl manner. 
This initiative has been set up in 
anticipation of impending EU 


eeectconecaeeoceeneeaesnseceeaceaecaosceceans 


In a bid to.counter the publicity 
thar -\pple is enjoying around 
the launch of its iMac, Apple has 
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: directives and provides customers 
: of Vodafone.Comorate with a 

: clear sudit trail for all equipment 

: that is sent for disposal. 


Unwanted or expired baitenes 
are collected directly from the 


customer’s premises by Vodafone. : 


Carporate. Once sufficient 
Quantities have been collected 
they are checked and packaged 
by S Gruadon (Waste) prior to 


: despatch for recycling in France. 


A rigorous recycling process 


: extracts the cadmium and nickel 3 
: from used NiCad batteries and 
> the nickel from used NiMH 


batteries. The resulting cadmium 





: annotenced! its fastest ever 
: processor for mainstream: PCs, 
> eninelevel servers ane 





 Chiklren can learn about the 


Interne: withour going online. 
with Tiger. Webstart Computer, 3 
seli-contained edlucational 
compuier that simulates the 
Web, ina secure environment With 
its full stroke QWERTY kevboard 
and real mouse, kids can hypedink 
fram one activity to another with 
the click of a mouse. 

They can travel to Australia 
just by clicking:on the Digital 


? Atlts icon or learn.about healthy 


food recipes or exercises when 
visiting the Health Club site. And 
then ts possible to send and 


i receive pre-progrimumed e-mail 


niessages. The new machine is 
expected to reach the Uk in time 


: from Christmas, and will cost 


approxiniately £100, 
Por farther details, 


: check: <wit. tigertoys.com>. 


Contact: Tiger Toys, 


> Tel: +1 947 913 8100: 


eeeoeoeoeevneaceeoseen 





vodafone 


which is 99.9956 pure §s then 
retumed ta the industry's raw 
matenals supply chain, to 
produce new batteries and the 
recovered nickel, in the form of 


> ferro-nickel, is utilised by the 


stainless stee} industry. 
For further details, check: 
<wow. vodafone.co.uk>. 
Contact: Vodaione, 
: (01635) 33251. 


=: workstitions. A new 450Mtiz 


Pentium |] processor provides 


© the highest levels of computing 
> perfonmance for a wide range of 


productivity and entertainment 


> applications, while 333MHz and 


3004AMHz versions of the 


: Celeron processor enable 
: reliuble basic PC systeas. 


The Pentium if processor 


: +50MHz tlelivers up ro: 10% 
performance improvement over 

: the Pentium li processor 400MHz, 
: and it provides maxinvum 

: invesiment prmtecion 10 business 
: and consumer usets, Meanwhilé 
the Intel Celeron processors 


333MAHz ancl 3004 MHz include 
128KB of integrared Level 2 cache 


: on the processor core. 


For further details, 
check: <waw. intel.com>. 
Conxact: Inte}, 


= Tel: (02793} 403000. 











Digital Services Kill Other Media Channels 


A recent survey by Woking-based 
Inteco of 1,000 higher-income 
households in the UK reveals the 
dramatic effect pay-TV has had 
an other forms of entertainment. 


* Video rental has suffered even 
: more visibly at the hands of pay- 


> TV, with more than 50% of 
:; Subscobing households saying 
: they now rent fewer videos. 


20% of subscribing households: : 


admitted that they went to fewer 
live football maiches since taking 
cable or satellite TV. The report’ 
claims that while the Premier 
League has beneiited from its 
relationship with BSkyB the likely 
fong-ienm success of BDB's 
digital terrestrial offering will 
make for an interesting second 
half of the soccer-on-pay-FV saga, 
“There is a clear drop in match 
attendante among pay-TV 
households,” said Adam Daum, 
principal analyst, Inteco, “Only a 
small minority have access to 
premium spors channels so this 
hasn't been a major cancem. 
But as the cost harriers.fell, and 
take-up increases, the negative 
eifect on gaie receipts will 
become much more noticeable.” 


V.90 Upgrades Available for Hayes Modems 


C4OCF TEAS dede de TL ERee cheseseetestaredi bhbesescsecerbebeddseeeaeiteceeas 
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“nce you started subscribing ta cable or setae TV, would you sayyour 
hatsehold is dong more, less or about the same of theSobowtng? 
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“The combination of increased 


! : which account for an increasing 
: quality of digital services plus more : 
: pay-per-view: offerings ts likely to 
*; Cannibalise rental even further, 
- particulary of top-ten movies - 


majonty of rentats,” said Daun. 
“Increasingly, video reata! will be 


: seen as an inconvenient and low- 
: quality method of watching this 


class of movie.” 
Previous Inteco research 
indicates that PPV movies will 


. Prove atiractive even to 


househalds that have no 
intention of taking a traditional 
pay-TV subscription. This latest 


: research reveals that regular 
; Video renters are vice as likely 
- to subscribe to digital TV as 


households in general. 
Unsurprisingly, more than a third 
of cumermt cable or satellite 


> households adimitied watching 


more TV since subscribing, Though 


Sven that many probably wouldn't 
: Openly admit to daing so, the real 
: figure is tikely to be much higher. 


For further detalls, 


: check: <waw, inteco, com>. 


Contact: Inteco, 


: Tet: (04483) 751777. 


Hayes has caught up with the 
crowed announcing ¥90 
uperades for its 56K modems - 
this month. All current 


upgradable ro the new V0 
: standarci at na cost. The VO0 
> upgrade core for the ACCURA 
: 56K external modem is now 


= users on how to clownload aad 
: implement che V90 code, 

For further details, check: 
> <WwW. hayes. com, 


ACCURA 36K external units 
shipping in the IK are flash- 


: avullable from Haves’ Web site, ; 
? Tel: (01276) 704400, 


ronether with guidance for 


Pioneer Restructuri 


‘for the Millennium 


Pioneer obviously feels left 
behine by the likes of Micrésoft, 
Intel and Apple continually 


producis. The company has 
brushed aff its corporate 
cobwebs and announced "Vision 
2005°, 2 plan 10 rargeiing 
aperessive sales yrowth, 
streaniline worlwide opératiciis, 


r : A 
| ra | 


Pat 


: enhanced customer service, and 
> coatinued innovation in leading- 
? edge convergence proxlucts, 

coming to marker with innovative : 


AS part of its commitment to 


> Pioncer’s vision for 2005 and 

: beyond, the company identified 
: four business Adjectives to hamess | 
: its heritage of superior optical and 
: display technology: establish global 
: Jeaership in DVD; achieve.a 


: <wwWw. pioneer,co.uk>. 


: Tel: (01753) 


Conmct: Haves, 





: successful business in next- 

? generation display systems: secure 
i aleactership role in home 

i networks; und continue sieaegic 

: development of key technologies 

: and components. 


For forther cletaifs. check: 


Contact: Pioneer, 
789789. 





: Xerox Attacks 


“ 
. 
+ 


HP NMiarket 


with Printer 


Launch 

Xerox has introduced a nes 
colour inkjet printer for the 
Small oficesHome office (SaHa) 
market traditionally the domain 
of Hewlett Packard, The Xerox 
DocuPrni XIGC comes vath four 
separate inkjet cartridges, 
unique io products in this class, 
and is available at a list price of 


: afound £149. Separate tanks 


allow the user to repiace oniy 
the colour tank they need, 


: which eliminates the expense of 


wasted ink associated with 
three-colour carinidges found in 
most competitive models. 
For further details; 
check: <www. Xerox. com. 
Contact: Xerox, 
Tel: (0800} 454 197, 
iG HEWLETT* 
IMA pACKARD 
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E-mall your 


views and comments to: 


AYV@maplin.demon.co.uk 


Lack of Projects? 


Dear Sir 

An electronic constructor for 
over 60 vears and a reader of 
your magazine since 1985. like 
Dave Marsden (August issuc) | 
moam disappointed wich its 
limited cange of contents. 

The olck “Electnonics" 
miseazine covered a wide 
spearwn before it went 
‘Beyond’. Your reply to die 
number of campurer baseci 
projects based it on the number 
ol campuier magazines sulct, 
“nui vet asurvey of buyers 
would probubly reveal that.ank: 
a small percenage of 
computecs an: connected 10 
home-huilt peripherals. Alsa at 
Loins prices it is cheaper to 
Duy a computer under warranty 
with plenty of free software 
than io assemble one freon 
prefibicued) units —a practical 
exercise in limited tenms only 
Yau include infonnitive acticles 
which are interesting hut only 
in proportion to a beter 
bafance of practical projeces, 
while these arc often a range of 
Maplin based kits. Hems like kit 
speciicanons and advertisements 
ae simply coverect in the 
Maplin catalogue, 

Ifas you say die constructor 
isa ching breed then it may be 
parily Gue to component 
prices same of which have to 
he purchaseed! in bulk or at 
intarecd one off prices. 

L Smith 


Your criticism of having to buy 
in bulk, or at inflated one off 
prices, ts justified, and has 
been addressed In the latest 
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Trelildbheder 


Write to: 
Efectronics. 
and Beyond, 
P.O. Box 777, 
Rayleigh, 
‘Essex SS6 SLU 


: Maplin Catalogue where you will 
: find resistors, for instance, 
quoted in one off prices and at 
>: @non-inflated price. However, I 
: would have to disagree with 

- your implication that the 

> projects featured are ‘oftena 

> range of Maplin based kits’. Far 
> Some months now we have not 
: fnectuded any Maplin based kits, 


all the projects featured have 
not, and are not available as 
kits. In many cases 


: construction has been on 

: stripboard, using components 

: that can often be found fn the 

> hohhyist eampanent box. It 

: obviously makes sense for us to 
quate the Maplin arder code, 

: where possible, so that a 
constrictor knows he will be 
able to camplete the project. 


a 


: AS a constructor for over GO 

> years tam sure you have moved 
: fram valves to transistors to 

: (Cs, and possibly from anatogue 
: to digital. tt is natural that 
constructional projects now will 
: very much have @ | 


computer/micropracessor bias 
for which we receive. requests ~— 
see lan Gardner's ietter. A high 
proportion of the aciverts in the 
computer magazines are for 
suppliers of computer 
components, similarly a targe 
part of Maplin business ts from 
the computer section of the 


:; catalogue, so there has to be 

- many people building their own 
: PC. There are niany arguments 
: for constructing anes awn 

: camputer, e.g. easier to 

> upprade, it can he buyilt in 

: Stages to spread the cost etc. 
Stokeon-lrent : As we have said before, we try 

: to balance the content of the 

: magazine, so if you would like to 
: $@@ @ Specific project, doa write 

: and tefl us and, if possible, we 

: will attempt to oblige. 
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PC IrDA Serial 


- Adaptor 


Dear Sir 

1 have been a subscriber now 
for quite some time and enjoy 
vour publication. Please couid 
you fearure a DIY PC HDA 
seriihadapior in the Magazine. 
Manv peootle have Psion 
Organisers or portable. PCs 
with IrDA ports and there are 
relatively few devices on the 










marker Uyat save the 
conventional serisl ter connect 
oa PC. Those thar are 
available seem to be expensive 
When you consider this isa 
published standarc and tR 
COMpPONEAHL prices are not 
particulady bizh. 
lan Gardner 
fan@ducHland prestel.co.uk 


Trank you for your kind 
comments and we are looking 
at the. passibifity of project. 


#eesgspoeoesepepaeeeavpseevpgeeeeoec eevee eseeoeaeeeeecen ae ees 


Registered Trade 
Mark KODAK 


Dear Sir 

We refer to the article “Warcls 
of Science’ uppearing in the 
Septentber i995 issuc. On 
pase 67 there is referenre to 
the révistered! rade mark 
KODAK, with the renuirk ‘It 
beean life as a trade mark, 
being used to describe almost 
ali camenis of apes of 


photographic film. Please now = 


that this is nicorrect: the ware 
KODAK was newly-inventecl/ 
coinett (ts the article correctly 
poms aut} by the founder of 
Easinian Kodak Company, Afr 
George Eastman, and was 
thereupon immediately 
revistered by him ss a trade 
mark throughout the world 
including the U.K. Tk has ever 
since been usec 2s 2 truce 
mark to denore-.exctusively the 
goods and services of Eastman 
Kodak Company an its 
various subsidiaries, 

It has never been used to 


other companies unconnected 
with those. of the Koclak 
zroup, and its is quite wrony 
1O suggest, as Grege Grant 
does in his article, thac it has 
been so “sed. You will 
appreciate thac any such use 


would be cite at olds with its 
status as 3 trade mark, Le: as a 
sien of arigin. 
| Jahn Draper 
\Janager, Trade Maris & Corporate 
Rreritty 
Kodak Lic. 


Grege Grant Replies 


! apolofize for not making my 
intentions clearer in the articie. 
in using the expression *...ta 
describe almost all cameras 
and types of phatographic fiim,' 
I meant to filustrate how 
universal the, KODAK trademark 
nat only has become, but how 
close it ts associaied with all 
things phetographic.. 


A food example of what | 


: wished to highlight where Kedak 


is concemed is the Hoover 


. Company. There are few 
> cleaners who de not refer ta 


‘heovering’ the carpet etc., 
regardless whether they actually 
use a Hoover product or not. 


Kodak has the same refiable, 
innovative image In the 
photographic supplies field. tt 


pelea ees thetic was this facet I was attempting 


: to illustrate in the sentence. ] 


apologise unreservedly to Kodak 


and Mir. John Draper for giving 
:. the wrong impression. ! also 


extend my thanks te them for 
putting me right on the matter. 


Grege Grant 
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Dwe-to 2a’ prchicden probleni in the October OOS sissue 36 
indRay Marston's eave om Peacical EP lndicitar and 
FiasierCireits-certain values should Bave: reader. instead 
Col pervtli 


P72, Column 1, should be 0. 1s 





P74, Column 1, should be2uA, 15024 
P75, Coluunn 1, should be LOA, 0.67nA, S6pA, 12g. FpA 
P75, Column 2, should be. 2uA. uA. 


P75, Column 4, should be S6uA, i2ud. 320uA, Bud 


P75. Figure 19. should be yA. 
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MEMORY PRICES 


MEMORY MARKET U 





The situation is not getting any better with the Fujistu. : 
Semiconductor factory closure in‘'Newton:Aycliffe at : 
a cost of £800 million and 600 jobs following hard : 
on the heals of the closure by Siemens. Samsung i 
who have a 19% market share.of-the World market : 
for memory are-still predicting either fiat or falling : 
prices for the rest of the year despite ihe attempts 


: are being -sold in ‘increasing nut 
by the major producers to cut production and-raise 












: the market price. Maplin Electronics Ple has been 
: able to’ hold prices static. The upgrade’ route is 
; beginning to change as people are requiring ever 
preater. amounts of memory. Not.that,long ago PCs 
were sold with 8Mb of RAM and now most are:sold 
i with either 32Mb or 64Mb which means that DIMM's 
ers for around 


: £1.00 per Meg.-A price unheard of a year ago ! 





A range of DRAM modules for-use-as memory expansion : 
in computers including PCs, Apple MACs and Amigas, is. 
available. All parts supplied are original and unused. 
SIMMS supplied by Maplin are branded manufacturers, 


72-PIN SIMMS 








Code ‘Size ExVAT IncVAT 
NIOOA 16M £17.10 £19.99 
Ni01B 32M £26.37. £30.99 
NTO2C 32M: £25.52 £29,599 
EDO. TYPE 
Code Size IncVAT. 
NTOSD 4M. £8.00 } 
*NTO4E 8M. £10.99 
NTOSF 46M £16.98 
‘NTO6G 32M £30.99 








_ on‘selected third party boards. 
They are sold.with a ‘no questions asked’ lifetime 
i ardieiiec ‘and all modules-are stored and handled in 


: anti-static environments. 


UNBUFFERED 3-3V 168-PIN DIMMS 


Code Size ExVAT IncVAT 
NM25C 16M £18.71 £21.99 
NM26D° 32M £26,37 £30.99 
NM27E 64M £59.56 £69.99 
NM28F 128M £113.18 £132.99 
PG1i00 DMMS 
Cade Size ExVAT 'IncVAT 
VG55K 32M £38,320 £44.99 
VG56L 64M. £63.82 £74.99 
VG57M 128M £123.40 £144;99 








CONTACT MAPLIN SALES ON 01702 554000 FOR LATEST PRICES 
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Photo 1. Complete Unit 


> PART 2.» 


In part 2, David Aldous describes the technical 
aspects of the project. 
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of signats at high audio and ultrasonic 
irequencies is in che equivalent 
microwave region (mm - cm), it is 
possible io measure and indicate even 
very sniall movements. The unit responds 
to the phase difference between the 
transmitted signal (used as a 
reference) and the received signal. 
The unit is in fact four times 


General Description 
The cgmplete electronics processing init: 
is built inva 2 laree size standart ‘Black 

Box.” This gives a compact wnit with 

pienry of room inside for the electronics, 
and the shane and size allows for the 
incorporation af mnvo small loudspeakers 
for ‘open room’ lisrening. The sensing 
head can be plugged clirecily into the 
output socket, where it is clamped by 
means Of 2 cubber strap for stabilin: The 
connectors on both the main processing 
and sensing head units are aligned so that 
when Gtted together in this manner, the 
sysiem can be useci for simple, non- 
criti¢al experiments and tesiing, In full 
aperation, the sensing head can also be 
connected by means of a 4m extension 
cgble, thus allawing remote Operation 
and also totally screened PK 
experiments to be made. Photo t 
shows the complete unit with the 
sensing heact atiached clirectly to the 
processing Unit 


How ft Works 


As Gudined in part 1, the unit uses 
sound waves for the observation 
function and, since the wavelength 
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more sensitive to movement than one 

might EXPEC irom 2 simple calculation of 

acoustic wavelength and the reason for 

this is quite interesting. Recalling the 

calculation for the wavelengih of a 40kHz 

ultrasonic signal from part I, this 

Rm vielded a wavelength of 8.55mm. 

Howtver, this would only hold truc if 

the receiver Were tb be moved in 

_ Felation to the tansmitter, there being 
only one path involved. As the-unit 

A uses reflected waves, itis therefore 

eaisy TO See that thére are now actually 

Rh oiwo paths (go’ and ‘return) to 

f consider. As both paths are 

simultaneousiy fengthened or 


f shortened by a targce moving along the 


beam, then this can be considered the 


> equivalent of moving the object ony half 


as far for a given output-Alternatively, one 
an aiso consider that it is equivalent io 
doubling the frequency of the minsmitrect 
signal, thus halving the wavelength. Ficher 
wavy, sensitivity is doubled and measuring 
distance halved ro 4.273mm. The next 
increase in sensitivity is caused by the fact 
that since two signals can only ever be 
fully in-phase or fully out of phase ar the 
extreme, Phase comparison can therefore 
only work over halfa wavelenuith (180°). 
Once again, the effect of this is equivalent 
to doubling the frequency of the 
uansmitted signal and halving the 
waveleneth once more. This now yieicts 
an equivalent measuring distance of 
2.1375n0um. This corresponds to an 
equivalent ultrasonic Frequency of 160kHz 


—— Le) 


Photo 2. Sensing Head 
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HEAD (> PHONES 


siemal which if considered in radio 
frequency ienns, actually lies in the lower 
mrt of the long waveband! The aurhors 
concept of ‘acoustic microwaves’ should 
now be more clearly understooc!. 1 wil 
return later to the concept of phase 
comparison and the someumes difficul: to 
grasp subject of phase angle, phasors (no, 
not the Star Trek kind!) and how this dts in 
with the operating principles of dhe unit. 

‘To understand how che unit performs 
its functions. Figure 1 shouk! be 
consulted. This is a block diagram of the 
complete svsiem. Despite the large 
number of stages, and the ensuing 
apparent complexin, dhesystem is actually 
quite simple. As with any system that one 
is irving to understand, the trick is.to 
know what can be dispensed with until 
later. The main reason why the block 
diagram appears so complex is that the 
unit has been desi@ned asa multi- 
functional investigation aid, opentting in 
wo identical modes. but on owo different 
acoustic warebands. The easiest wav to 
understand the uit is tO simply set some 
“mental switches’ ro fixed positions in 
order to fix the interna! relationships 
whilst an understanding is gained. ifwe 
consider that the unit is set to operate in 
the ulsrasanic mode, and we take-one 
channe! ata time, then the following 
clescripiion will serve. 


Operating 
Description - Figure 1, 
the Block Diagram 


Taking the FM channel first, A pure sine- 
wave signal is generated by black 1, the 
Wein bridge drive oscillator. This is 
#mplifed to GV pk-pk by black 2, the 
power amplifier. This signal is fed to the 
ulirasonic transmitter transducer in the 
sensing head and converted to an 
acoustic signal. 4: portion af the drive 
signal is fed to block 3, This block 
perfonns several functions and is In facet a 
standard fm ceceiver TF amplifier, limiter, 
and phase cerector,.as found in some FM 
radio receivers. The componcnt values 
have been adapted tasutt the lower 
opening frequency used in this design, 
but the chip behaves in exacdy the same 
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Photo 3. Rear View 


way as in a radio receiver, Only about 2nV 
of signal is required in order for the 
internal amplifier to clip thé waveform to 


become a high frequency square wave 


(ves, even RF signals can be made 


square!). The signal fed to block 1 is 


several umes thattevel, dius effitient 
operation is guaranteed. The phase 
detection function is carried out by an 
internal double batanced quadneeure 
detector (1 will explain uhis later}, In 
practical terms, this means that the 
detector can give Ewo independent 
oucputs simulrineousls, thus allowing 
each 1o he dedicaied to a specific funciion 
(in a radio receiver, one would be usec to 
provide an Automatic Frequency 
Correction (AFC) signal to conirol a local 
oscillator, whiist the other would be 
dedicated! to recovering the fm signal). In 
this cesign, one output is used 10 feed a 
valtage contratled oscillator in the FAL 
channel and the other to feed a 
modulutor chip in the AM channel. Taking 
the FM channel. Output ? of the phase 
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Photo 4. Side View 


detector is fed to black 4, a low-pass filter. 
this removes the drive and. reflected signal 
components and leaves a de voliage 
directly proportional to the phase 
difference berveen the reference and 
received signals (1 will cover the deiailed 
operation later}. In order that in-phase 
and Gut-oF phase signals can be 
discriminated, che’ chip also provided a de 
reference voltage equal ta Ute voltage 
which exists at 90 clegree phase difference 
(5.76V). in-phase signais produce a lower 
voliage and out-of-phase signals a higher 
voltage. The output is =4V or 8V pk-pk 
centred on the reference voliige of 5.76V 
Biock 4 filter characteristics can be 
modified hy $2 to damp aut rapid 
fluctuations, Or conversely, sei to any one 
of 5 response speeds as required by 
expenmental conclitions. Block 5 is 2 
variable eain bufer dc amplifier, usec to 
reduce loading on the detector ancl also 
allow precise calibration of the FM 
cleviation for fill scale signals. The output 
is monitorect by a small cenue-zero meter, 
M1, anc allows calibration to be checked. 
Block 6 is the frequency modulated 
oscillator and is conoolled Iv die output 
voltage from block 5..A deviation of 
+1kBz centred on 2kHz, is set up for full 
scale output. Black 7 is also a buffer 
draiplifier and reduces loading on block 6, 


-‘Biock 8 is an attenuator to reduce the 


Output signal at SKG to 2 stanckerc] OOmV 
line level. Block 9 is a second low-pass 
filter to remove some of the higher order 
harmonics from the square-wave FM 
Output signal, in order to render it more 
acceptable to the ear of the operator. 
The signa then voes ia block 16, the 
output power amplifier, via a volume 
comrol and output switch. Block 18 is 
simply a switching system to diow 
feeding the outpul signals either to 
heaclphones, or an internal toucspeaker, 
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A.M. TONE 


Photo 5, Top Layout 


or external speaker. This completes the 
generil description for apension of che 
FM channel. 

Taking the AM channel next. Output 2 is 
fed io block.16, a low pass fileer which 
periorns exacth the same function as 
block 4 in the FM channel. Only a single 
filter value is used here and this is ser tw 
cixe a fast response. Block 11 is ade 
butter amplifier to reduce loading on the 
d&ector aurpur. Block 12 is the AM 
modulator chip anci is actually a 
transcancluctance Op-amp. A carrier tone 
sional is injected! from block 33, a Wein 
brickte sine-wave oscillator. The 
frequency of the carier tone can be 
varied to suit the hearing requirements 
of the operator and covers a wide range 
of tones from about 365Hz to just under 
2kHz, thus encompassing several nrusical 


U:S. 
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notes for easy listening. Block 15 is an 
attenuator and performs the same 
function as block 8 in the FM channel, 
bur this time allowing a siandard L00mvV 
line level to be ser at SK4. The signal now 
2066 10 block 17, the ouiput power 
amplifier, via a volume contro! ancl 
Output switching and thence aiso to 
block 18, the output headphone/speaker 
switching system. This completes the 
description of the AM channel. 


Sensing Head 

The sensing head Gee phoro 2) is easily 
understood, since an ultrasonic mode, it 
simply consists of an ultrasonic transmitter 
and receiver and the associated 
pre-aniplifier, Block 19. On AF mode, the 
active pats are the AF tweeter 


Tokens are available’ from ‘all Maplin ‘Stores in‘denominations of £5 
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loudspeaker and ihe microphone (Mb), 
which feels into block 20, the AF 
pre-amplificr. Whichever maxie is 
selected, only one output signal at 2 time 
is fed back to the main processing unit. 
Using the AF mode allows the wavelength 
of the transmitied signal ta be.changed to 
suit different experimental requirements. 
The drive osalator frequency on-AF 
mode ranges from just under SkIJz, to 
just under 2 1kHz. This corresponds to a 
measuring wayelenrth of approximately 
4mm to approximately 16n1m., 


| The wavelength control is wired so chat 0 


corresponds 10 the shoricat wavelength 
and 10 to the longest. [t is therefore 
possible to calibrate the conwol to allow 
sétiing of precise wavelenrths. 

Next month i Part 3 we will look at the 
circuit Giterinis. 
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n the beginning -well, 1982 — there was 
the compact dise. This early application 
af digital technology was the first to'find 
‘Tis way into widespread domestic acceptance. 
Today, few western homes aré without at 
lest one: The porential 74 minures—- —s, 
sometimes more — of high-quality digitally- 
encotled music. offered by this silver clisc 
eventually spelt au: ihe demise of the vinyl 
LP In the late 1980s, the inventors of CD 
saw that the medium could alsu be used to 
store divits of a slightly clifférent variery — 
computer data, in other words. The ‘Yellow 
Book’ standard — better known as CD-ROM 
—wis born, and the vast majority of the 
computer soffwire you can naw buy requires 
a. compatble reader for installation. Hardly 
surprising) it is now virtually impossible to 
buy a new deskiop computer without 3 CD- 
ROM drive. Their price has fallen from 
several hundred pounds —in 1988 —to £30 or 
so. Beciuse a CD-ROM rive wil! also read 
conventional CRed Book’) audio discs — and 
will hence allow persond! computers-to play 
them — there's « good argument for saying 
that the CD-ROM drive was an cry examole 
ofa ‘convergenv technology. 

The maximum capacity of a CD-ROM is 
630Mb. When the fonnat was launched, this 
wis a stupendous figure. At that time. a 
high-end PC would have 2 40Mb hard disk. 
File sizes gencrated by the applications of 
the day were small, primarily because there 
were nane of the muttimedia 
embellishments thai we now take for 
granted. The first purposes of the CD-ROM 
were databases of scientific papers and 
archives of newspaper aricies. ln most: 
cases. the data was srared as plain ASCII —. 
this explains why you could fit year’s 
worh of Guardian editarial onto a single 
platter. In chese clays of bloated applications 
an! multimecia-cnrichmen:, multi-gigabyte 
hard clisks are the non According; 
650Mb no longer scems quite as impressive 
as it dick ten vears ago. Software procdkicers, 
nowhly those Invalved with games, have to 
spread out their wares over (vO OF more 
discs. The upshot is that the. poor consumer. 
has 10 eject one CD-ROM, and replace it 
with another, before moving to the next 
level (or whatever). 

Technology has an answer, in the form of 
zones CD-sized (and backwards-com patible) 
medium. In the sume wry that the 
Government builds (or did) more coacts to 
a€coomiodate Jonger traffic jams, we now 
have mare read-only capacity for developers 
to clog up with vet more chic. Wisely, we 
hope. And what a fot of capacity it is; this 
new melium — DVD, or digital versatile clisc 
— will, at its humblest ancl simplest level, 
provicle us with up to £7 sicabytes. An 
impressive-sounding figure toduy, although 
it uncloulnedy won't seem quite sa good in 
a decade's time, On the horizon. however. 
are DVDs of much higher capaci: By using 
slightly different laser wavelenuths and pvo 
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reconiing layers, the capacity of a cise is 
increased to 3.5Gb. If both sites af the dise 
are employed, then you could get 17Gb. 
This has rather more lJone-term potential 
than today's 2. 7G0 single-layer, single-sided 
discs. Most, if i natal, current DVD-ROM 
drives will he capabte of reading the new 
dises as, and when. they start appearing, 
Today, there are very few DVD-ROMs 
curréntly available; it’s probably true to say 
that there arc more DVD-ROM drives out 


there than clises io react on them. Many new 


PCs are shipping with DVD-ROM drives in 
the name of furure-proofing; drives are 
iwailable from Toshiba, Matsushita and 
Hitachi amongst others. Precisely the same 
criticism applied, until recently, to DVD's 
domestic relative. DVD ‘Video’, as this 
avstem is known, has been mooted is a 


? replacemenz for laserdisc, rental VES tapes 


and even the audio CD (ifa proposed 20-bit 
96kHz srandard ever takes off}. As regands 


- DVD-ROM, however, vacious companies — 


including Microsoft and Dorling-Kindersley 
Muluimeclia — have imminent plans to 
ileliver software via DVD media One can 
only imagine what DYD’s capacity will bring 
to Microsoft's Encarta encyclopedia, far 
example, in rerms of detail. Information 
should be more in-<tepth, and no douht 
we'll see more video and audio clips — 
perhaps with Deer quality chan we've 
experienced nrevioush: 

The cost difference berween a PC with, 
DVD-ROM drive, and one with a regular CD- 
ROM cirive, is now relatively insignificant As 
a result, most PC buyers are apting for the 
former to avoid the need to upgrade in the 


JVC B2Z000 DVD Player. 
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future. The situation with DVD Video is, 
however, ruther different. ficre, the seif- 
comained players — which sell ior £406 or 
more —are bought on the strength of the 
available software. The reason for the 
player's expense is the technology contained 
within, In addition to 2 mechanism — 
basically, che safne ane found inside a DVD- 
ROM drive — is a MPEG audioAideo decoder. 
DYD Video employs the same MPEG-? 
compression system that forms the basis of 
digital TV broadcasting. Such compression és 
essential 10 fit an entire movie onto a single- 
sided single-layer 4.7Gb disc. There is still 
room on the dise for multiple stereo 
saundinicks, which are compressed to 
MPEG standards. These provide muh#lingua! 
capahiity, or movie director commentaries. 
Some discs also offer high-quality discrete 
multi-channel surrounc-sound. The Dolby 
Digim¥AC-3 system employs MPEG-1npe 
DCT-hased campression techniques. A 
fundaimentalh-similar competing system, 
MPEG Multichannel, appears to have faflen 
by the wayside. 

Same of the more upmarket DVD players, 
such as the JVC 12000 and Panasonic. A350, 
include Doiby Digital decoders built in. 
These have six phono sockets on the back. 
which are intended to feed the six discreie 
channels — left and night frone/Stereo, tett 
and right rear surround, cenire and 
subwoofer ~10 home cinéma AV equipment 
or power aniplifiers. These digital surround- 
sound systems are referred to as “5.7 
because the subwoofer (low frequency 
citects. or LFE) channe! occupies very litte 
handwilth (it's the ‘0.1’ channel) relative to 
the five remaining full-bindwicdth @0Hz to 
20kHz) ones. Some surround-sound ‘TV's, AY 
amplifiers and receivers have Dolhy Digizal 
decoders built-in, and are hence suitable for 
partnering with DVD plavers that don’t have 
the decoder creuitry built in (hey are. 
incidentally, also compatible with imported 
NTSC laserdiscs, which were the first media 
10 offer Dolby Digital souncdracks — note 











that compatible laserdisc players shout 
have an AC3 RF output on the back — if 
your's doesn't, there are several Web sites 
telling you how to add one yourself). Most 
ofthe DYD movies now available in the UK 
have a Dalby Digital soundtrieck. It offers a 
Stunning improvement over the old Dolby 
Pro-Logic mauixed surround-sound systent. 

DVD Video also promises new features 
ind conveniences. You can select different 
viewing angles — basically, different MPEG 
streams — althourh very few clises support 
this. There is also high-quality stit-irame ancl 
sfow-motion as standard — although 
laserdisc dict this, it was only with a 
restricted number af ‘CAV' tiles. DVD Video 
SUBPOLLs 2 ‘rating’ system chat allows 
concermed parenis to restrict what. children 
‘an see; untorunately, not all cises 
subscribe to chis system. Widescreen is also 
uillysuppored by the DVD Video standard. 
[A NOSE cuses, the aspect ratio can be 
switched from 4:3 to 16:9. However, there 
ace downsiles 1a DVD Video. For a srart. 
every disc has a Macrovision encoder built 
in, 10 prevent the discs inom being used as 
high-quality masters for pirate videotapes. 
Apart irom aciling.a cost to ihe. plaver —1 
cin imagine that there's a royalty pail on 
each unit ~ you have to link the plaver 
directly to the TV set. 





fFyou were to feed the DVD player's 
inpuis tO your TY via the VCR because ofa 
lack of avaifable Scart sockets. then vou 
would expenence fluctuations in video levél 
and occasional losses in sync. Even if the 
DVD player is connected to the TV direcily, J 
can't imagine that Macrovision does much , 
for picture quality On which subject. DVD's 


Cr, 5 
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reliance on MPEG invariabiy Icads to ‘blocky’ 
picture artifacts: These‘are panticivariy 
noticeable on dark backerounds: Some discs 
~—natbly those mastered from noisy 
soutces, and ones that cram in a long movie 
or multiple souddtricks — are worse than 
others. Video quality will, however, excel 
over what welll pet from digital TY Pictures 
from the latter could get. quite atrocious, as 
more'and mare channels compete for 
channel hanchwidth and up their compression 
ratios accordingly. Althoueh the hype 
merchants claim that digital broadcasts will 
give you ‘better picture and sound qualin’.1 
wouldnt bet any money on it 

DYD Video's biggesr disadvantage, 
however, is that of ‘regionalisation’. In order 
fo maximise profits, and ensure chat 
cansumers don’t get to watch 2 movie 
before it is afficially releaseci in theic home 
country, the DYD world is ‘splic’ into six 
regions. Each DVD has its intended région 





code iniprinted somewhere on the disc, anc 
if it doesn’t te up with the regian code of 
ihe harchware, the player will spit ff out. 
Europe is Region 2, while the US - the 
biggest source of DVDs to date — is Regian 
1. Regionalisaiion is not the only step being 
laken 10 resttict viewings. One sysicm being 
developed in the States is samethine calle 
DIVX. Here, discs are cheap to bur initially, 
but can anly be wached a limited aumbher 
of times. Further screenings have.to be 
bough on a ‘pay-per-view basis. Needless 
to sax. the DIVX concept hasn't gone down 
too well with the American pubiic. Ic 
remains 10 be seen whether it is adopted by 
the DVD saftware companies. 

With the price of plavers still high, the only 
consumers taking to DVD Video havc been 
well-hecled home cinema cachusiasts 
looking to replace or augment their laserdisc 
plavers. ‘Takeup af the format lias been very 
slow — and there- has been a enol reason for 
this. Whén DVB was launched in che UK lasr 
year, the ‘official’ Region ? software-was very 
scarce and this sication is only now 
beginning to improve. Most consumers are 
faking 2 ‘lers wait'and see’ approach before 
parting with cheir harleamed loot. ironically 
enough, some af the home cinema stores in 
bigeer ques are bursting to the scams witha 
wide variety of DVDs. These are, however; of 
the imported Region 1 varien: To play these, 
you have to acquire ‘ercy-impor™” US 
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hardware, ant have the power supply 
modified. In some cases, you can have 
European Reston 2 plavers mouified to 
handle Region One dises. Incleed, one UR. 
home cinenn magazine desenbed how vou 
could hack a Panssonic A100 by disabling 
the EEPROM chin that stores tts region : 
coxle. More recent plaverss are harder, but ; 
not impossible, io modify, The interme : 
caries quite a few adverts for ‘code-free’ 
upvride services anc! DIY kits. Unforiuumxiels: 
you ll invidiclate any guanimtec. 

The most flexible DVD Video solution } 
have so far seen is a PC upemade kit thar 
tikes the convergence idea one step 
further than CD-ROAL The Creative Labs 
PC-DVD Encore —which Maptin sells for 2 
discount £200 fonder cocfé POS3F) — 
includes a DVD-ROM drive, and a hardware 
MPEG decoder built onto a PC] expansion 
cual The Matsushita DVD-ROM, which 
reflaces or supplements rhe exisong CD- 
ROM, is backwands-compatible with other 
medis. including audia CDs, VideoCDs, 
CD-ROMs, CD-RW (yes. it's *mudiF-rench!’) 
and CD-Rs. The vast majoricy of current 
DVD Video plavers — including thase nade, 
ironically enough, by Matsushita subsidiary 
Panasonic — wan't read CD-R dises. The 
IDE-imeriaced drive is quite wellspecfied. 
It will read regular CD-ROMs at 20-speedi, 
or DVD-ROMSs at mvice-speed, and has a 
SPDIF digital audio output terminal. 
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The decoder card atlows: DVDs 
10 be viewed on the cornputer 
monitar hur also has S-video 
(separate chrominance and : 
luminance signal padis farbetter — ; 
quality) and regular composite. 
video outputs for AY equipment 
Picture quality is up to che standard: 
of the average DVD Video plaver. A = 
phong sucket on the clecoder carl 
provides a S/PDIF Dalby Digitai 
feed fora ceécoder ar receiver — an 
excellent inclusion. Harthware- 
decodet! MPEG auclin is fed to che 
soundcard via its ‘CD inpuv’ 
terminal: the Creative card. in turn, 
accepes the: CD auuio output from 
the drive. Careful routing of the: 
cables is needed to prevent stray noise from 
introducing disiracuing PC-+lerived whining’ 
noises. There is probably logic in bonving 
Out the MPEG audio output direcuv io.a 
pair of phono sockets, and feeding those 
direciy to a hi-® or AV system. Interestinely, 
lcoukla't-gct Encore to play MPEG Layer 2 
(MP?) and Laver 3 (A1P2) aucio-onivy files, 
of the x: arieny | iliscussed ina series of 
articles published in “Electronics’ earlier this 
year. Creative Labs claions thar the Lirest 
Encore drivers remedies this situation. 

the supplied sofpware provides a remote 
handserlike usec interface, from which 
VaNOUS Ppanimetcrs car be set, and 
segments (or ‘chapiers’) of the movie 

cessed, The mast interesting Encore 
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program out there 
wasn't written by 
Creacive Labs, bui works 
in conjunction with its 
supplied software. 
Remote Selector. 
written by Erwin van 
den Berg, provides 
several functions... Fists, 
you can opernse the 
Encore-via one of the 
con paraiivei rare 
breedt of PC infra-red 
remote control or vin 
the kevboank Remote 
Selector has senerated 


"Pc ‘(DVD 


¥ gertec 





interest for other reasons. however. First of 


ail, you can select the région ere to cmaich 
any movie being played —] had no 
problems with Region | dises; such as 
Sphere, at ail. Noie that some of the most 
revent Encares are, according to Creative 
Labs. incompatible with this aspect of 
Remote Selecior. Secandly, vou can defeat 
Macrovision Finally, you can pliy NTSC 
discs in cojour on a PAL TY provicted! that 
the set's timebases will lock into a 60Hz 
Reld mie. Most recent TV seis are suitable 
pariners. Details on Remote Selector can 
be founct ai Ervin van den Bere’s home 
page (hup:/Avwwxsdill nl—evdbern/). At 
the time of writing, the link to the sottware 
didnt work: however, Remote Selector can 
still be downloaded froma Spanish mirror 
site (uip://personal redesth.es/pkogiman’). 

Encore does have quite a lot going for it 
then. ft offers good pictures anid sound, 
couplet with the Resibility and 
upsricabilin: that PC-based solucians are 
famous tor Ob ves, and it’s much cheaper 
than a DVD Video player, provicted that 
you've already got the PC. Even if DVD 
Video was to Bop, you've still gen the ability 
fo read OVD-ROMs. There are some 
disucdvantaves to using an Encore-cquippetd 
PC to play movies, however. First of all, the 
power consumption af a PC can be 
anvthiny up ro 250W — and tlvar’s without 
the monitor switched on. VC's latest DVD 
Video plaver (pictured) consumes 2 mere 
37W in operation, Another prebleni is chat 
most people don't keep their #Cs in the 
same room as their TVs anc! AV equipment. 
You'll bave to relocate the PC whenever 
DVD piayvinick is necquired, or assentble and 
appmopriately route some video and audio 
extension cables. The latter is perhaps the 
better approach, largeiy because the 
whirring disk drives and fins inside 2 PC 
mike quite 2 racket. 
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' Installation 
| When the service is ordered, the telephone 
company will install a device called an 
NTBA, This unit provides the means for the 
user to connect to the nenvork. Typically 
this would involve the use of an RKS5 type 
connector which enables the user to 
connect up to eight cevices onta the ISDN 
bus. The bus is simply male up of awo 
pairs of mvisted cata cable anil connected 
to the NTRA.. Up to eight RE45 sockeis are 
connecied in parallel. with the final sockex 
Arted with 10022 termination resistors. 

An important point to note is that any 
device thr is connecter ro the bus ina 


ee poOint-tosmullipoint mode communicares 
: over the telephone neowork, even if it is 

Otyi ¢’ : adjacent to it. This configuration js Typical 
i i when a user may have a PC adaptor card 


AW | i connected and does not have anv internal 


connnunication requiremenis. The clevices 
on the ISDN bus can be individually catled 
using multiple subscriber numbering (MSN) 
aS 2n extra opdicn from the telephone 
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Paul Hargreaves of Ackermann Lid., describes a 
new, versatile system. - Integrating Your 
Communication Needs 
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company. 

Ihastearect below is 2 point-to-point 
connection which is utilised when a single 
device is connectecl This could be an SDN 
adapior cart or, more desirably, an ISDN PBN. 
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SDN (Integrued Services Nigiral ? The primary rate interface provides 30 ‘B’ 
Network) is 2 technology thar is ; channels and one ‘D channel GOB+D). : So why is [SDN so interesting and exciting? 
designed to combine Voice. Data and : This service is used by larper businesses : As indicated earticr, the technology is 


Video signals over a single telephone line 
as 3 digital signal as Opposed to the 


designed to combine Voice 2nc Mata. Yer 
focmeast users the demand tends t be 


Where there is a combination of ciata-and 
telephony requirements. The basic rate 


pepee 
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comtntional znalogue signal. The ISDN : interface provides nwo 63k (B} channels more commonly for Data or Voice only 

service which is capable of carrying upto — | plus one 16k (D) channel. Since the ovo ‘TS appbcations and this is part duc to the 

four times as much traffic, is supplied over’ =: channels are independent: of each other it is absence of integrated solutions. This is naw 

the onfinary telephone nenwork. | : possible to have ovo simultaneous Dataand | sct io change with a new gener, ations of 
Although J5DN has heen available for : Voice facilities or a combination of both. = producis such as ISDN PRX. These 

over a decade, it was primarily used by : This article will focus an the basic rate : products are specially designed to make 


PPiat 


larger organisations as:a means of 
networking different sites, The service is 
mainly available from telecommunication 
companies like BL In recent years several 
independent cable service providers have 
also Introduced ISDN facilities. 

ISDN is now being used by small 
businesses and even by pcople warking 
irom home. This trend has been driven bya 
number of factors such as the growth in the 
use of the [ntemet as well as an ever. 
increasing number of peopie operating from: 
home and requiring remote access to their 
carporite network. There are currendy at 
léast 1,3000,000 teleworkers in the UK and 
this fisure is escalating all the time. 

BF is presendy introducing a number of 
new initiatives to allow ISDN 10 become 
within the budvets of smal businesses and 
homeworkers and these developments 
include the newlyinuroduced BT Home 
and Business Highway service. 

There are ovo types of ISDN service : ' 
available— che basic rate Interface @SDN2) : | Polnt to Point Basic Access {PiP), 
and the primary mte-interface (SDN30), 


>: interface and its applications. available all the benefits of ESDN thir are 
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terminal cord < 40m 


ISDN 
terminal equipment 
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remotely. Same PBX units can be very 
difficult to program because ol complex 
configuration procedures, Here again a 
: gocxd system should be provided with a PC 
: interface and a Windows-based program. 
> This approach means that the system 
should be ‘plug-and-go- easily installed and 
configured by che user alone without the 
need 1¢ employ 2 specialist. There should 
be a broad range of telephone management 
features suchas call forwarding whereby 
calls can be cliverted to vour mabile oran 
answering machine, cost centre pin code 
call charging, programming or hundret’s of 
speed dial numbers, telephone books 
holding up to 1,000 numbers, external 
music on hold, different levels of night 
service and subscriber call barring. 
Camputer Telephony Iniecriion (CTH lias 
previously only been available with fange 
? systems and within the budgets of hig 
businesses. CELis now hecomine available on 
the hetier small systems. Again, this feature 
ailows the user scope for increase Hexibility. 
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bus range < 150 m 
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Point to Multipoint Access (PtMP). 





equally useful for smafi businesses and § unit should have the ability to Connect : “The PAX system should be capable of 
people working from home. : Uevices such as door entryphones, even : being remotely serviced via the [SDN line 
all traditional technologies such a alam es 2 good system will an } Problems caused by erroneous vonfiruuratian 
= rT : * r Phy : - = 
analogue modems, quite often means slow : acuvatiGn of relay contacts remotely. This or operation of the system are thus quickly 
cannection times and long delays whenever i feature will give you the power to switch : 


solved at low cost — usually without an 


there is a need to transmit data Hlles. engineer having to be in attendance. 


In considering your communication 
requirements at home, it is quite likely that 
you will have a least the neect for a 
telephone, fax, an answering machine and 
some. method of transmitting data. The 
most simple way of doing usis might be to 
purchase an ISDN adaptor card with digital =: 
and analogue adaptor ports. These can be 
fired intecrially to a PG or as external : 
powered devices. Lising MSN 1 call can be 
directed to any of the ports. 

An ISDN PBX provides a more integrated 
approach to communication, giving vou the 
power to connect additional equipment, bur 
more importandy, ic provides you with the 
ability to transfer calls berween internal . - 
extensions — a capashiliry that can anly be 
achieved by going through the telephone 
newyork when using the conventional 
adamor approach, 

The wpe of PBX system that you should 
use will depend on your needs. When 
consitlening ISDN PBX’s theré are several 
(ywnes available. The mast basic anes will 
have an external ISDN interface that 
connects to the telephone network, with 
analogue telephone exiénsions for internal 
connection. These units provide the i 
benefits of voice communications and allow = = 
the user to connect existing telephones and 
faxes. However, without an internal ISDN 
bus connection this arrangement can be 
restrictive, particularly when there is a need 
Vintesmie date Communications, Ii is the 
only route to go, then iry and select a unit 
that can be upgraded to provide an intemal 
ISDN bus connection. Ideaily, even an entry 
level PBX will Hiave the provision forthe 
connection of intemal analogue and digital 
equipment The illustration to the right 
indicates che possible applications of an 
integrated PBX employed in a small 
business. This could also be applicahle to a 
domestic application. 

In addition to the intemal ISDN bus, the 


devices such as central heating or lighting 
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A small business or fome system. 
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Fiexible Approach 
The PBX provides a verv flexible approach 
fo inlegrauing communications, 

Imagine being able to forward telephone 
calls from you home office to your mobile as 
you relax and sip a sarieria in.2 deck chair ona 
Costa del Sol beach, or living the power ta 
switch off the alarm system and open the front 
door of your house to aclmit Granny while ay - 
the 8th tee or the polf course. Or as you dnve 
home form a business appointment on a cold 
winter's city io have the capability of switching 
on your central hearing or being able io open 
the wurave door vig your car phone. Or 
imagine being able iq make three pany 
conference calls, allowing you to speak t6 Bwo 
intemal or exiernal parmers sinqultaneously 
without have to switch. back and fourd: 

Maplin Electronics can now offer the 
EURACOM ISDNZe-compatible PBX system 
from Ackermann which has repeatedly 
demonstrated thar it saves smail husinesses. 
ieleworkers and homewurkers money and at 
the same time boasts the speed, efficiency: 
produciivity and flexibility of their operations. 

Specifically designed for the SoHo (Smail- 
office, Home office) market, this basic rate 
system hus internal SDN ports ta which up 


Lo eight digital clevices can be connected. : 
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A small office system. 


These devices can comprise Both PC cards 
for exchanging data as well as ISDN 
telephones. Existing analogue telephones 
znd fax machines can also be connected. 
The increased user need for remote access 
for bows telewarkine and branch alfice 
applications has been catered for too. 

EUROCOM is now available direci from 
Maplin and through the superstores. Tro 
basic configurations are available with 
modules for system expansion. 

EUROCOM 141 provides one ISDN 2-line 2- 
channels) plus fouranslegue extensions and 
one ISDN bus that allows up to eight digital 
extensions i.¢ 2-linc/12 eaension system. 

EUROCOM 180 provides one §SDN:24ine (2- 
chanacis) plus cight analogue extensions. This 
system is modular and can be expanded to 

. Include extra line capacity or digital extensions 
by adding up to avo more ISDN bus muxdules. 
These modules are available from Maplin. 

> Baty dhe systems incluclé, as stanclarcd, 
? installation manual, user manual, Windows 
- configuration, C11 and-call management 
: software (On two disks}, mains cabic and plug 
and PC interface card. ‘Telephones, wiring cable 
and extension sockess arc not included but are 
available from Maplin, see Telecommunications 
section of the lacest Catalogue. 
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Type — Maplin Price. 
Order Code. inc. VAT 
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EURACOM 144 PUL4AQ £469.99 
CUPACGH 180 ‘PUTSR £537.49 
ISON Expansion card -PULBF. £176.24 


A small company system. 


srebidiir 





November 1998 ELECTRONICS AND BEYOND @&@ 
































€T ELECTRONICS AND BEYOND November 1998 





AU 


#ecee9geeeee#ees se 





IOPHILE Hl 


=m ieee, Soe 





+f 


*e@ee¢éeee8 8 © 


eer ial y 


In part 2 Mike Bedford belps you spend your bard 


earned cash on the very best in hi-fi. 


NAIM SNAXO active cross-over unit. Like much of NAIM's kit, this dossn't have a 
built-in PSU so you can choose your own. These range from £350 ta over £2,000! 


Other Sources . 


Last month we've majorect on CD and vinvl 
records as sources because one or the other 

r boih of these ave the prinvary suurves for 
most audiophile enthusiasis, However, that 
does letve cassettes — boih the conventional 
angdovue variety sind the digital variety (DCC 
ancl DAT} — and tuners to ialk about. First of 
all cassettes and we can quickly deal with 
chis topic. Despite the fact that the 
iracitional audio cassette is ane of the few 
auclidd) formats which allows vou to record 
your own material, this is about its only 
redeeminy feature. It realty isi’t 2 hifi 
medium, let alone samething which 
audiophile addicts would be satisfied with, 
cure, you can spend a fair bit of money on 2 
cassette desk but it’s never going to rival CD 
or vinyl. The DCC and DAT formats are 
another mitter entirely, a1 least froma 
quality tewpainc. The quality of the sound 
VOU can pet from these digital tapes is just 
as good 25 that available from a CD. But 
Tom a convenience point of view. disks are 
much bener since vou can access any wack 
Almest instandy. Just 25 importantly: these 
iarmats haven't manseed to reach ‘critical 
mass — pre-recorded DAT tapes are few and 
gr berween and DDC, although better, 
certainly isn't 2 match for CD in its respec. 
We also have to question why anyone would 
aeed DAT, DDC - or Miniadisk (MD), for 
that matier— when all do essentially the 
same thing as CD. 1, instead, vou 
cancentrate on just the one fonnat, you car 
alford to spencl more on it and so enjay 
better quality music. So, the boom line is 
that audiophile kit for these other formats is 
very ouch of 2 rarity 

finally, we came onto tuners. Surprisingly 

— with the possible exception of an external 
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A complete NAIM line- up. 
if you Zo for NAIA's. 
tap-end gear, you'll 

end up with six hoxes’: 
for the power 


amplification alone - 
this means a large lotinge 


and a reinforced floor,’ . 
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power supply — no new aspects appear here 
When we compare audiophile with standard 
hi if eqwipment. irs simply a nvatter of 
better and more expensive boxes. However, 
you'll sometimes find That manufacturers 
produce VHF FM-only turers on the 
grounds that you'll never get decent quality 
audio from the Jf ar EW broadcast bands. 
Whar this does mean, however. is that if you 
do clecide to buy one of these top-end VHE- 
only tuners sind still want to listen to” 
Stations which are on the other bands, 
you d have to buy a sepanite tuner for 4X 
and EN: Well, what's one more box? The 
only other thing to say zhout audiophile 
nico reception fs that if you're paving.a few 
thousanct for the cuner, it’s a false economy 
to make do with a wire dipole suntenna sick 
10 che lounge wall. Hi & deafers selling this 
sort of kit wii] reconimencl in the strongest 
possible ers that in order to get the most 
out of your system, you really need a cool 
quality high-gain external antenna, complere 
with rotator. (N.B. This may well change 
with the arrival of cligital raciio... Ed 


Amplifiers 


In 2 standard hi fi line-up, the amplification 
comes from 2 sinele unit referred to.as an 
amplifier or —1o differentiate ir from the 
audiophile equivalent — an integrated 
amplifier. What the inteprated amplifier 
Integrates is a pre-amplifier and 1 power 
amplifier and, in the realm of super hi ff, 











Internal view of U 


these are sald as separate unizs. 

Fhe joh of the pre-amptifier is to provide 
conirol. it allows you 10 select herween 
different sources — CD, turntable andi tuner, 
for exantpie — it allows you #0 contral the 
volume, it probably provides a balance 
contro! ancl it also makes sure that the 
signal levels from the varios sources gre 
equalised hetore heing passe to the power 
amplifier. What the pre-amplifier won't have, 
however, are many of he bells and whisdes 
which are found on cheaper wnits..So, 
there'll be no graphic equaliser there’ll be 
no dancing LED displays, there ll be no DSP 
io manipulate che sound and there'll 
prohably be no reble and bass conerals - 
eqiher. And to uhe uninitiated! ubis may 
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sound rather odcl Aer all, iva 2500 alt-in- 
one mini system can provide this level of 
saphisucation, then surely a company 
producing a pre-amplifier which will sell for 
£3.500 could afford to include all these 
goodics. Well 6f course they could but 
they've decided nox to fora varicry of 
reasons. Bells ‘and whistles like muiii- 
coloured displays are driven by digital 
electronics which, by definition, produce 
electrical noise — no: the Sort of thing you 
want ina pre-amplifier: Certainly, if i's 
esseniial that some digital electronics is 
iacluded —in a CD plaver, for example — 
then the manufacarrer will find ways to 
cape with it, But how much extra is the 
customer going 10 pay for the designer to 


Linn ‘are doing their bit to reduce the number of boxes you have to house, 
Here,a ‘Sneaky’ tuner module's being fitted inside a Wakonda pre-amolifiér. 
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sort out the difficulties associated with 
induving Someching which isn’t really 


needed. The answer is ‘nota lor’. And this 


underines the difference benveen buyers of 
packaved systems and. buyers of auclinphile 
equipment. All-in-one systerns are ofen 
bought by peaple who have oniy a passing 


: ‘interest in chusic. They'll often buv it 
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without jistening to it first from a non- 
speciaiist shop..And as such, spectacufar 
extras will catch the eve.and differentiate 
one unit from another. Hi fi enthusiasts. on 
the other hand, will often buy from a 
specialisi shop afier having auditioned 
various systems. The decision about which 
to buy will, therefore, be normally on the 
basis of which souncs the best, not the one 
which looks rhe most spectacular, Anc even 
treble and bass controls sill, to a deuree, 
compromise the design ain of trie-hi fi 
equipment — wansparency, And why shoulct 
anyone want to alter the tonal quality alter 
all? The recom or CD will have been mixed 
by someone who understands these things 
inside out. The mixing engineer is paid to 
know exactly how much to boos the. 
wirious frequency bunds so, when you buy 
the recoriling, it should be close to | 
optimum. All creble and bass contrals allow 
you to do is upset ali that hard work: 

The power amplifier docs pretty much 
whar you'd expect — it boosts the level of 
the signal trom the pre-amplifier to a Jeve} ac 
which it can dove a pairefspeakers.AndI 
suess tiacs really about as much as we can 
say about chat. So, once ayain, I guess we'el 
better address che question of why split 4 
componene — in this case the integrated 
aniplifier —into nwo units. Even without 
knowing anything about the finer points of 
audio clesign, most people should recounise 
that the pre-amoplifier hanlles kow-level 
signals, that the power amplifier hanciles 
high level signals anct what che wo don't 
mix. [f you're at all concemmed about 
feedback, then putting the ovo in separate 
boxes is an obvious answer. And consumer 
choice is imporzant here too. Whereas it's 
unusual to pair a pre-amplifier from one | 
manuficturer with 2 power aniplifier fram 
another, it is cammon for manufecniers to 
provide quite 2 range of both pre-and 
power aniplifier, ail of which nizy be 
interconnected. Naim, for example, offer no 
less chan five. pre-amplifiers varying in price 
from £485 co 43,450 and five power 
amplifiers over 2 similar-rminge of prices. 
Furthermore, with same companies, there 
1S ay CASY FOE tO 2 pre-fApower 
combination from an integrared ampliiier as 
there sometimes is from an integrated CD 
player to a iranspor/DAC cambination. In 
this case. that route involves keeping che 
integrated amplifier and using it as a pre- 
amplifier in conjunction with a scparate 
power amplifier and jater upeniding the 
orginal ampliffer toa oew pre-anplifier, 
And finally, the pre-/nower amplifier 
arrangement is a necessary element of an 
active speaker system as we'll sce shorty. 

| While on che subject of amplifiers, let 
look at power supplies in a bit more detstl. 
Not all pre-amplifiers have their awn mains 
power supplies, Nane af the Naim pre- 
amplifiers. for eampte, have built-in power 
supplies. The rationale is thar power 
amplifiers have hefa power supplies which 
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Photo 7. Meridian Digita) Controller. which adopts‘a different aproach — 
‘to keep everything In the digital domain until the speakers. 


could easily supply che small amauat of 
power necded by the pre-ampiificr. And 
thar’y wue—it places virtually no siress on 
the power amplificr’s supply to ap off a 
little power for the pre-amplifier. However, 
this is only part of the picture. The power 
amplifier places a very siznificant load on its 
power supply: especially during peaks in the 
music and this; in turn, can cause 
Juctuations on the supply. Admittedly those 
fluctuations wil] be very smail — assuming 
ihac che power supply is properly designed 
— but remember that the pre-amplifier is 
desizned to hanrlle low-level signals. 


Fluctuatians on the power can fiave-a 
dermental effec: an performance. The 
answer adopted by Naim is to offer, as an 
option, an external mains power supply for 
the pre-amplifier. In fact, they offer no les: 
then three extemal power supplies which 
an be used with pre-amplifiers and active 
ss-over units. Linn take 2 quite different 
view, including a mains power supply in all 
their acinve products. Calike Naim's supplies 
which are of 2 conventional design: 
operaling a7 SOHz, jinn use switched mode 
power supplies. IF you've ever picked up a 
Naim power suppiv or power amplifier, 


you'll know that the convendional approach 
to power supply design resules ina very 
bulky and heavy unit, ane reason, no doubt 
that power supplies aren't fitted into cvery 
bit of kit, Whereas Naim will tell vou af the 
increased consumer choice which externa! 
pawer supplies provide, Linn wil! tell you 
that the best perdormance comes by havine 
the power supply physically close to che 
load, which is quite possible with a small 
switched mode desian 

SO We've seen uvar in the realnt of 
audiophile hi fi, the single box integrared 
amplttter could end up as mvo boxes —a pre- 
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/power combination, three boxes — with the 
dddition of a separate power supph. or even 
four boxes - ifan external phono stage is 
added. in fact, it can even end up as five 
boxes because, if you want the absolute 
best, you'll probably find that you can't buy 
2 poo! enough stereo power amplifier ancl 
would. insteack, have to buy a pair of mono 
power amolifiers. Anct if you thought chat 
five.boxes is nore than enough furan 
amplifier, just wait until we look at active 
speaker coniigurations. 


Speakers 
As we've already seen, if you're serious about 
your hi fi, you're voing to need some serious 
real estate in which to house your kit. This 
isn't because audiophile components are 
necessarily bigecr than their mare modest 
counterparts bur simply because yau end up 
huyine more boxes. And if god means dig 
for CD plavers and arnpiifiers, then the 
sentiment applies ail the more to speakers — 
Ina phruse really. good speakers tend toa be 
missive, Sure we've-seen huge gains in the 
performance achievable from 4 tiny- speaker 
enclosure, hut if vou want the absolute best 
then size mauers, Naim’s DBL speakers, for 
example, sind 1.2m heiehr; sre 650mm wide 
and 400mm deep. Tiras a serious Jooking 
bit of kit and at £8,810 « pair, Tguess they 
oughi ro he. | 

If you've ever taken more than a passing 
interest in loudspeakers, you'll be aware 
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in a passive cross-over system, the audio signal is split inte bands, for each drive unit. 
However, the passive cross-over Introduces distortion. 


Prearmpifes 


appnivach is the active speaker and, within 
the realm of top-end hi A, this means 
somerhing guite different from what it 
means in the realm of multi-media PCs, To a 
PC user, an aclive speaker is a very cheap 
and nasty speaker which just.happens to 
have the audio amplifer and mains power 
supply built-in. But, to che audiophile 
enthusiast, an active speaker is much more 
saphisticated. | 

The cross-Over unit which is fitted insicte 
mos. speakers is, miore accurately, a passive 
crass-over unit. in other words, it his ao 
powered electronics, and consists of various 
audio tuned circuits composed primarily of 
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Active Crossover 


Active cross-over system requires a power amplifier for each drive unit. 


Pre-sypehss 


that they contain, at the very Ieast, one bass 
unit and one treble unit which is known as a 
tweeter. Some speakers have mid-range 
units and some also have multiple bass 
units. And the reason for this, of course, is 
that no ane chive unk can adequately 
reproduce sounds over ihe complete 
frequency range of human hearing. What 
yoy probably also know is thar these various 
drive tenits aren’t just conmected up in 
parallel but a bit of circuitry called 2 cross- 
over unit is used to split the signal up into 
the various frequency bands and pass the 
signals for the appropriate Irequency tw 
each drive unit. Failure to clo this will cause 
distortion as drive units try to cape with 
frequencies for which they weren't 
designed. What you mav nor know, 
however, is what the limitations are of 
conventional cross-over units and what can 
be done to improve matrers. The alternative 
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farce inductors and large ¢apacitors. Burt. of 
course, any circuitry built our of inductors 
and capacitors is going to have some 
undesirable effects on the signal. A Jarge 
series inductance, for example, will produce 
distartion in the drive unit. Another problem 
is that the marmetic field praduced by one 
inductor can induce a signal in another 
thereby causing cross-talk herween de 
frequency bands. The alternauve approach is 
ro use active fltefs based around op-anips. 
These eliminate virtually all of dhe problems 
associated with passive cross-overs but, of 
course, they opernre a1 low sizaal levels. 
Specifically, they aperace at the sort of signat 
level which is found on the output frony the 
pre-aniplifier, and split the signal into feels 
for each of the drive units in the speakers. 
What this means, however, is that one stereo 
power amplifier or a pair of mono power 
amplifiers is. no longer sufficient. Depending 
on the number af drive uniis in the speakers | 
you may need wo, three or four sterco | 
power amplifiers or, if youre looking 
towards the absolute top-end, four, six or. 
ei@ht mano power amplifiers. This will tke 
up 2 lot of roorn and, at up to £1,700 fora 
mone power amplifier. iril cost you an arm 
ang # leg too. However, using multiple 
power amplifiers proxluces further 
improvements. Perhaps the most significant 
of these is tha: each amplifier handles only a 
portion of the audio spectum with a further 
reduction in crosstalk due to interference on 
the power supply. 
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Meridian's newest system pracesses signals digitally until they are converted to 


anajegue in the speakers. - 
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An Alternative Approach : domain throughout the signal path, and 

— : digital signals are converted to analogue ar 
What we've seen so far is a fainy : et es ae 

: | — ee : the earliest opportunity so that they.can he 
convendonal approach to top-end hifi, Nor} ‘ Se. =e | 

. i :. handled by equipment which is orally 
all manufacturers offer active speaker =" a “i i ae 
5 , : analogue. This seems so obvious that you 
technology — some put all their effort into lll = ee rh 
scot tie ae may De surprised usar there's another way 
opuimising the actual speaker itself — but in re, a 
——. ua ; of doing things. The alternative techaology 
other respects, the.approach we've seen is . Teer. Aa 
ie s r.. is being promoted by Meridian and involves 
followed by mos: hi fi companies which were . es cae: 
id a keeping signals in ihe digital domain for as 
Specialise in auctiophile gear. And i3 ae ; = . 

; , ; : long as possible, even convertiny analosue 
summarise the approach — the signals fom ae * aie a. 
analogue sources remain in the an dozue Signals to digital for processing by the rest 
Qn: St ‘ : e& annalog ee : + ie = 

= P = of the system, Let's see how this works. 
IF you look at the diagram of 2 Meridian 
digital system you'll notice that it has far 
=. fewwer black boxes that the conventional 
systems we've looked ar; And when [ point 
out that, despite appearances to the 
contrary, this system employs active 
speakers, youll see that che difference is 
quite. siaegering. The whole rationzle is that, 
since digital signats can be copied without : 
degradation, that they should remain inthe 
digital domain for as long 2s possible. So, : 
for example, the equivalent of the pre- 
amplifier is 2 digital control unit, and the 
> analogue active cross-over of a Conventional 
active speaker system is replaced by a digital 
cross-Over unit which uses 2 DSP Only after 
the eross-over is the signal converted to 
analogue for amplification, And the reason- 
thar the box count is so dramatically 
reduced? Well, just about eventhing goes in 
the speaker cabinet — cross-over, DAC, and 
power amplifiers. The resultant box is ; 
réterred to as a digital active speaker ancl 
communicies with the cigiral controller 
using 2 wireiess link. And without a doubr, 
this seems a sensible approach for a ditital 
soute, The advisability of doing the same 
: With an angdlovue sourme scems much more 
questionable. In 2 fully digttal svstem, the 
only way to handle analogue sources is first 
to canvert the signal to cligital in an ADC, 
then process it cligitally and finally convert it 
back to analogue in the-DAC in the speaker. 
Admittedly lve never listened to such a 
: system, and ! mighi be pleasantly surprised, 
: but che concept of muliple conversions 
between analogue and digiial cloes seem a 
litte Suspect. 
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This is the system described at the end of the article. However, there is not much 
Meridian Digital Active Loudspeaker to - | change out of £50,0001 
partner the digital controfier, ; 
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So How Niuch Does an 
Audiophile Set-up Cost? 
Throughoue this article, [ve given price 
indications for various bits of kit and, as 
vOUu've seen, you can pay far more for just 2 
single component of an audiophile s¢i-up 
than vou can for a conyplete integmicd 
system. But what's a complete system going 
to sei you back? To close, I thought Fd 
design an absotuie top-end system anc 
wotk out how much it would cost. Sa, Pre 
gone through the price lists ancl picked the 
most expensive option for each component. 
This doesn’t mean it's necessarily the best. 
however, and you'd need your nead 
examining if you were to spend this sort of 
money on Lhe basis of nothing more than a 
price tis. However, as an exercise in finding 
our what you could spenc!, fF you had de 
inclination and an understanding bank 
manager, here voes. The sources are a Linn 


CDI? integrated CD plaver, a Linn Kremlin 
tuner, and a Linn 1 P12 cumrable with Lingo 
power supply. Ekos tone-arm, Arkiv moving 
coil carrridgeand Linta phono stage. For 
amplificaiion we have 2 Naim 52 pre- 
amplifier with SuperCap power supply: a 
Nain: SNAXO active Cross-overc-aiso with a 
Super-Cap, and six Naini 135 power 
amplifiers. And to complete the line-up, 
there's a pair of Naim DBL speakers. OK, J 
could spend more if! picked units that are 
inteAded primarily tor studia use burt fors 
home system, I don’t. chink that’s a bad set- 
up. And the price? You're not going io seca 
fot of Change aut af £50,000! 


Taking the Plunge 
Hopefully the last paragraph hasn't put you 
Of ihe idea of top-end hi fi completely. After 


ali. ig was onty an exercise in finding our how 


much vou could spend - vou can design an 


‘This photo iMustrates the. ‘Siinpticity. of 
‘@ Meridian digital sotution. ‘Just-two 
boxes ithe: speakers’ (with: novéabtes) 
and a’ vemote'cantrol unit 





extremely good system for far less than this 

and the. separates zpproach means that you 

ein Build vour system up as and when you 

cin afford ic. So, if you would fike to 

experience some seriousiy good music, how 
should you go abou it? The first thing to 

point out is that equipment of this sort is 
avdilable onty from specialist hi fi shops and 
these are compartively: few ancl far berween. 
These shops are nearly all members of BADA. 
the British Audio Dealers’ Association which 
means thar they'll have trainee] staff, chev'll 
allow you to audition equipment in their 
listening roams, dey) install equipment in 
your home anc theyll give you 4 hwo year 
guarantee. Ani if you're thinking of spending 
a lot of mone, inmakes sense to avail 
yousself of ali chis. Don't be in a hurry ask 
their advice and, above all, listen 10 different 
sysiems, Dont be-unduly concemed with 
fizures on a specification sheet, rely instead 
on what vour ears tell you. | 
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Introduction 
Crap pmiection is che science and practice 
of protecting crops against raviges of pests, 
diseases anc compeiition by weeds. 
Agrochemicals provide the most convenient. 
and cast clieciive method of crap 
protection antl are invariably applied as a 
liquid spray: see phot ta & 1b, 

All agrochemicals are io a greater or lesser 
degree environmentally undesirable and in 
recent years much atiention has been sivén to 
minimizing the amaunt of chemical apptied by 
acturaely targeting the weeds or pests. 

In this study we look at the crolution of 
computer nyinaged spraying machines 
Which are vital for the efficienr, safe ane! 
speedy application of serochemicals. 


., 

Philosophy 
The evolution of modern crop sprayers: 
went hand-in-hand with the development of 
more efficient and safer pesticictes. So,.10 
enable readers io better appreciate the 
design philosophy of a modern computer 
managed crop spraying machine, ners on 
pesticides and selective Herbicide are 
included in this stuck. 

In this first part we look at che 
development of selective herbicicles, Le: 


George Pickworth returns to ‘agriciilture to look... 
managed. crop sprayers. ; 2 
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those which selectively cuntnol weeds in a 
urowing crop. We also look at ihe role these 
paved in mainiaining food rations during the 
second World War and immedine post war 
years when the country was hankeupt and 
could not afford impoaned food. However, to 
fully appreciate the significance of selective 


herbicicle sprays, we ovust first oo back to 


look at tadivonal fanning metheds. 
Traditionally, weeds and pests were, 
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controled by crop rotadons which not only 
allowed weecl cuntrol by cultivation to be 
inteersted with erowing crops, butss several 
years elapsed hefare the same crop was 
panied in a particulae field, the incidence of 
pests wus arearly reduced However, crap 
rotations Could not Completely prevent 
weeds appearing in cereal crops so these 
were removed by hand labour. A cypical 
ratadion & shown in Fizure 1. 


al 


Figure 1. The four course or ‘Norfolk Rotation’. 


Industrial Revolution 


Following the indtstrial revolution and the 
increase in the papulition aid demand for 
food, the emaune of find under cultivation in 
the UK increased to a level, anct aceorling to 
some auchonties. which was not exceeded 
until uhe 1977s, But. in anter to efficiently 
manage this line arcu of arable land, fannes 
had io be innovative und one of their srectr 
innovations was selective canual of weeds in 
cereal by means of chemicals, 

Good results were obtained with 
solutions of copper suiphate or dilute 
sulphuric acid. The spray film adhered to 
wees the hairy leaves, such as charlock and 
popps, to cause 2 buming effect which 
destroved plant tissue. On the orher hanki, 
the spray ran oif the smooth leaves of cereal 
crops. Moreover, unlike typical weeds, the 
growth point ofa cereal plant is at its base 
and therefore protected from the spray. 
Selectivity was thercfore a mechanical effet. 
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production during the First World Wir, when 


Imports 
Lintil the middie of the 19th century, Britsin 
had grown sufficient grain to feed its 
population, but, following the extension of — 
miiniays into the great grain growing ares : 
of Nonh Amernca and the Argentine, these 
counties were able 1 export vast amounts 
of grain much af which arrived in Britain. 
British farmers could not compeze with these 
cheap import; the inchustry fell into decline 
and much arable land was put down to pasture 
to be grazed by livestock. Only a limited amount 
of lind was reine] for ible craps ancl this 
was managed under crop mition regimes. : 
Chemical conual of weeds ai! bur ceased, 
Even the need to maximize hame erown frxxl 


SU{ OPER ee ee eees 


EPPERA PR Ree aeons 


much of the pasture was ploughed up and 
nlanted with cencal crops. failed 1 regenerate an 
interest in chemical weed control. in fic, interest 
continued i decline and at the beginning of the 
Secand Word Wir, and 1 doubr if there was an 
opemdond weed conmol spriyer in the county: 


T 
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La Ve 





Fertility Bank 


It is perhaps cynical to. suggest that 
sovernments were content with the 
reversion in arable [ancl co pasture cluning 
the interwar veers, but, the fict remutins that 
the pastures built up an enunmous reserve 
of fertility and it was thanks to this that we 
were able to withstand Hitlers artenypits to 
starve this country into submission. 

Wneler the Rmergency Food Production 
Pin insroduced during at the outset of the 
war, crop rotations were abandoned and al 
land which could be brought under 
cultivation with available machinery was 
olanted with food crops, particularly cereals, 
under a virtual monoculture recime. 

However, it seems that the governments 
had amicipated a war lasting onty about 
three years and that fertility accumularect hy 
the pastures would maintain an intensive 
Vicual mano-culture system over this period 
without weeds and pests becoming a 
serious problem. Uniortunately, this. proved 


Photo 2. DNOC 
being applied 
with the type af 
sprayer used In’ 
1942, Note no 
cab to tractar. 


von). aes 
Brot 
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American 
: Pump & Farmall M tractor 
Agitator pressure 


paddles: 


Agitator 
shaft 


spray geor 
—_ 


DNOC spray mixture 
in ‘suspension 


Figure 2. Simplified sketch of a ‘bean’ 
Spraying machine. 1944, Only 
imported Farmall tractors kad 
sufficiant power.to tow the sprayer 
and drive the pump. | 


to be wishful thinking. 

Whilst ferdlitv was maintained by 
application of fertilizer, much of which came 
from the USA, there was 2 dramatic increase 
in the wee population during 19-42 and this 
presented a very serious chreat to fool 
production. To add to our problems, the 
war lasted six years and the weeds problem 
continued well into che post war years. 

Fortunateh, before the wir, a nunther of 
agnculturd scientists had foresccn 2 prolonged 
monoculture regime creating sccious 
prablenis with pest and particulary weeds. 

In April 1939, Dr. Ripper 4 far sighted 
sCenusl, Was instrumental in forming a 
science based crop protecdon company 
known as Pest Control iad (PCL) which 
provided expertise on pest and wéed during 
the war. The long established firm of J. Ww 
Chafer also made a substantial contibution 
(O pest and weed conuot technology: 


From France 
Dr. Ripper realized that copper sulphate and 
dilute sulphuric acid sprays were no muaich for 
weeds during 2 prolonged war and the best 
chemical would be dinitto-cresol (DNOQ but 
this was onhy available from France. 

Unlike the UK fanners. French farmers 
were sprayer arienited, presumabty 
because vineyards had to be sprayed with 


MAADARAAA 


Griginally 
orchard 


reguiotar 
Drawbor 


Chain drive 
‘to ogitoior 


. f eZ 
ae Drive shaft 


to” pump 


Yank capactty: 500 gallons 
Pump: 

Operating pressure: 300psit 
Cutput: i5¢gallons/minute 
Spray boom width: 


Spraying rate: $-10acres/hour. 


fungicikte. So, a5 machines were on hand, it 
wis logical to extend spraving Operations to 


: contral potato diseases ancl to appty to 
: selective herbicides to cereal crops. 


In 1930 French farmers found that DNOC 
was far more effective than copper sulphate 


: anc sulphuric acid. Moreover being aon 
: comnsive, DNOC could be used with ordinary 


sprayers employing mild steel tanks, but 
sprayers for applvine dilute acid had wooden 
tanks. So, shorty Before ihe. fall of France, 
PCI. obrained a large quantity of DNOC from 
the French manufactures, Truffaut. 
Meanwhile, PCL produced a number of 


: ‘spraving machines for applying DNOC and 


in 1942. these were emplovred on a conuact 
Spraying aperations in East Angtia: this was 
the first time thai DNOC had been used in 
the UK. Unfortunately, shoriage of materials 
severely limited the number of sprayers that 
could be produced, 

The effect of DNOC on weeds wus similar 
to sulphuric acid, so virtually 100% coverage 
of the weeds was essential; hence the necd 
to apply the chemicel in 100 gallons of 
Waler/acte. But, because DNOC was applied 
a5 suspension in water, the mixture hact to 
be consiantly agitated in the sprayer tank, 
otherwise the chemical sertfer! out, so 
farmers were happy to leave spraying to 
specialist contractors. 


Fixed section: 
of boom —~ 


eetgeder 


3-cylinder, porealain lined cylinders, rubber cup pistians. 


35-40 feet (see figure 3} 





The French product was a powder 
formulation of the sodium salt of DNNOC 
and being very unstable, peciodically it burst 
into fame when being loaded into the 
sprayers. Moreover, it was also an 
unpleasant yellow substance which stained 
Opemtors a deep yellow colour. The same 
applied to any person or cresruare that 
ventured into a spraved field. 

supplies of the French DNOC were. 
obviously timited and in 1943 it was 
apparent that vist quantidies of DNOC would 
be required 10 have any significant control of 
weeds which were increasing at alarming 
rate. $0 PCI. set up 2 factor to protuce 
DNOC at Hauxton, near Cambridge. 
However, 10.avoid inhalation of DNOC dust 
and the danger of fire, or even explosion, 
the PCL product was prxiuced as a slur 


Acid Sprayers 

Early in the war. PCL had cleveloped 2 
Spauytr to apply cancentrared sulphuric. acic 
(Brown oi] of vitriol BOV) which untike 


> dilute acid, did not attack-the steel tanks of 


the sprayer, The acici was forced through 
the sprayer nozzies by compressed air, 


: similar toa Primus stove, thus avoiding acid 


coming in contact with the pump, See 
Figure 3. The same technique was applicd 


* Section of boom folds 


forword aigoinst side of 


onk 





bese 7:5 feet mal 


35:to 40 feet 
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Figure 3. Simplified sketch of a ‘bean’ sprayer with orchard Spray gear replaced by a crop sprayer boom. When turning on headlands, 
spray was stepped by driver disengaging the tractor PTO shaft. High pressure was repaired to cause nozzles te produce fine spray 
droplets and this caused problems with spray drift. a ; 
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to transferring acid from rail tankers to road 
hankers and ultimately into the spraving 
machines: It was wn extremely hazardous 
operation. Remarkably, the acid sprayers 
were originally designed to bum off areas of 
arass an airiields so that the bumt off areas 
anpearect to German airmen.as areas Of 
ploughed! fields! 

However, by reducing the acid application 
mic 10 abo 20 gallons‘acre. it was founel 
that the acid sprayers pave a good selective 
control. of many trouhlesome weeds in 
cereal crops. Later, the acid sprayers 
complemented the DNOC sprayers. 

In 1943, PCL acquired fire 50) gallon 
capacicy orchard sprayers from the 
American Bean Sprayer Co. together with 
international Farmall M tractors to tow 
them, under the Lease Lend Arrangement. 
See Figure 2. Crops spmiying was not 2 
feature of American farming bur orchard 
spraying was and the large orchard spravers 
were ideal for conversion to crop sprayers 
by replacing the orchard spray gear with 30 
— 4§ feer wide spray hoans. See Figure 3. 


ete ai bdepedere 
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eabprager 


wheal ppaaae 


Weed Population 
Explosion 


Despite remendous effors of die small 
number afthe crap spraver crews during the 
wear years, weed popuiition explasion 
eccurred in 1945, Food production was 
dramatically reduced anal rationing was even 
more severe than during rhe actual war years. 

fronically, plenry af too was available on 
the world market and it would have seemed 
lowical to revert to emdioanal firming sysiens 
and resume food impons. Bur die country 
had no money to pay for impored food; all of 
our Gverseas reserves had been spent an the 
war effort anc the country was virtually 
bankrupt. There was no alrernative other ihan 
to extend-the Emergency Food Production 
Pian and dramatically Increase proxluction of 
spraying machines and herbicides. 


Clones 

In 19:45, PCL started! to make clones of the 
American Bean sprayers; this caused a 
confronaition with the American company who 


Bair of ‘chains to tractar.cob; .the driver 
pulled these to open the cut-off valve 
. z 


Cross: beam 


Acid to sproy 
boom 


' 
= 


_ Cut—olf yalve 


‘Safety volve 


‘Airc 
compressor 


’ Drowbar 


Figure 4. Simplified sketch of an acid sprayer. Acid was trasnsferred from rali tankers 
to road tankers and finally to the sprayer by means of compressed alr. Concentrated 
sulphuric actd (brown oil of vitriol, BOV) was approximately twice as heavy as water 
and sprayers held 200 gallons; total welght was almost five tons. Hacause the whole 
system operated by compressed air, spraying was a very dangerous operation. 


Phote 3. Bean sprayer being towed 
by American Farmall ‘M' tractor; Both 
tractor and sprayer are the same as 
when first used In 1943. The alr 
fitered cab was oot fitted untii 
1948. (Courtesy of ArgEvo UK Ltd.). 
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held the patent tights. But because spraying was 


a sriitier of national secusioy ihe government 
tumed a “blind ere” and the matter was 
eventunlly resolved through diplonuic. 

Nonetheless, because of steel shortage, 
only a limited number af clones could be 
produced and they had to be. deployed 
where they coukl be used at maximum 
efficiency; again the logical place was the fat 
lancl and large fielcls of East Anglia. Here, 
each spraver was capable. of treating up to 
100 acres/day, bur this taxed the operators 
io their limits. 

On avermye, a ‘Bean’ sprayer with 2 40 feet 
boom treated about 70 acres/day anct usec 
7.000 vallons of water. Fortunately, ex army 
uucks, particulany AEC four wheel dove 
Mavadors. were reactlily available and were 
finer! with 1000 gallon water tanks and 3in. 
Ransome Rapier puunps; these were used for 
dravine water from convenient streams and 
for re-filling the spraying machines. 

Meanwhile, ] W Chafer Lid. had 
established a DNOC production plant 2t 
Rancasrer and provided an exzensive 
conuacr crop Spraying service to farmers in 
the midlands and more northern parts af 
EnglancL Nonetheless, even in 1950), wheo 
DNOC spraving reached its peak, the 
combined total number of spravérs inthe: 
hole ef the country was probably less than 
100 machines. The spraying perind lasted 
only about eve months and although the 
machines opened all daylight. hours, the 
tat] acreage thet could be treated was only 
a Fraction of that becoming infested with 
weeds. Despite innovations, suchas the selt 
propelled sprayer — see Phato 4—and 
machines with 60 feet wide booms, the 
weed problem continued to increase. 


Hazards 


Latif about 1950, the spray operazors had 
litle protection, the tractors did not have 
cabs so the drivers were exposed to spriy 
dnfi Even the support crews did nor escape 
spniy clrift or being splashed with DNOC 
when refilling the machines. The result was 
that skin of every member of the sprav 


2 ” 





—-— 


Photo 4. The first self propelled 
crap sprayer, 1949: This machine , 
was conceived and designed by 
the author, Note sun shield over 
the alr filtered cab. (Courtesy of 
AgrEvo UK Ltd.). 





teams was stained deep yellow colour; chev 
were alten referred to as canaries and they 
caused freat consiemation amongst the 
public, Indeed, being itinerant workers, they 
terrified landtadies when cuming up at 
lodgings booked in advance by the 
compan PCL managers did not dare ler the 
landladies first see their guests. Worse still, _ 
ine DNOC was exuded during the niehte and 
this stained the hecl sheets. 

Kt is therefore not surprising that berween 
IQi5:and 1950 eight men died from DNOC 
powoning. As 2 result, agdcultural workers 
were for the first time brought within the 
Heath & Safety at Work Regulations; the 


Photo 5. New generation iow- 
volume Sprayer: 1000's of these 
machines were produced and 
ultimately won the war.of weeds, 
(Courtesy of AgrEvo Ltd.}. 
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: trictors were then fitted with sealecé cabs 
: where air was drawn in through charcoal 
Hlicrs. Sce Photos 3 & 4. 

In addition, spray crews were issue<t with 
ireshhy laundered snow-suits and in the 
presence of the supervisor were required io 
Grisik half a pint of milk ancl take a variety of 
vitamin pills. before sering off to work. 

DNOC was a powerful oxidising agent 
which literally oxidised the human badv. so 
to.derermine if this was happening io 
operator, their metabolic rate was checked! 
every week by means of 2 Sanbora 
Metabolic Rate Calculator. Remarkably, 
French actresses were said to have taken 
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DNOC as 2 slimming agent! Yellow cats, 
clogs, wildlife hecame « common sight in 
sprayed area and this caused great 
consrernation, However, che fact thar DNOC 
was highly coxic was fost sight of during 
those critical years: when it was vital to 
mitintain food prexluction. 


Superseded 

Fortunately; by the 1950's DNOC was being 
supersedied by a new generation of systemic 
hemickies which were absorbed and 
transported via che sap stream throuchout 
the weecL Hence their name. As complere 














weed coverage was no longer necessn, 
the volume of spray could be reduced! fram 
IDO ro about 20 wullons4tere. Moreover, a5 
the newer herbicides were applied 5 a 
solution, the need for mechanical agitators 
in the sprayer tank-was eliminated. 


Sprayer desimn was enormously simplified : 
and this spawnecta new generation of ‘low 


volume’ firmerowned spriving machines; 
it was a classic example of a new chemical 
bringing about a revolution of crap 
spraying technology. 


rey LE eco 
Snes a if oot ee 


ge: oe: 


By now, nvaterials for theit manufaerare 
were more reailily available and chousands 
af spravers were produced. Moreover. as the 
newer herbicices had reladively low toxicity, 
air filtereE cabs were nat considered 
necessary, see Photo 5. 

‘To promote the,use of the aewer 
herbicides, PCL actually gave away 2 low- 
volume machine to any farmers who bought 
a cenain amount of their product: this was 
vigorously opposed by the contracting 
deparunents but the end of the kenge 
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AUST RELEASED: This 3-Axis machine has 
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Suppliers of ali Service‘Fault/Technical Books 
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contractor machines and the ‘vellaw men’ 
wars inevitable. Nurmerous fanmer-owned 
machines enabled virtually afl weed intested 
land in be spraved, more or fess at the. 
aptimunt time, so at long last, the weed 
problem wis brought under control. 


The Nations 
Appeal To Farmers 


American aid was tapering off and exports 
fell short of what was required to pav for 
our imparts, To econoinize on imported 
food Britain urgently needed to produce 
every ton of food our soil could produce 
and in £950, the covernment iaunched a 
new siijcan — “Plough for Plenty and do a 
Sterling lob” and now that the weed 
problem was mastered, farmers now liacl 
the means 10 mee: this chailenge. 

More pawerhul tractors enabled a ereater 
area of cereals to be planed at che opiimum 
time. Crop rotations were nu langer 
necessary so farmers could now grow the 
most needed, and usually che most profitable 
cnops — especkilly grain — indefinitely under a 
virtual mono-cultire resime. 

However. the numerous small spravers 
beeunwe obsolete and were replaceet by 
fewer and lager machines witich evalyed 
into the highly sophisticated sprayers used 
today as shown Photo 6. 

The outcome was that the country changed 
from being a net impaner of food toa net 
exporter. Ironically, it also brouehit about food 
surpluses and ultimately taking fund out of 
production under che set-aside scheme. 

In part 2 we will look at organo 
phosphorous insecticides 
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3Com Predicts Converged 
Network Future 


30% of companies will be making advantaee of 
converged data, video and voice networks by 
the miflennium. Eric Benhamou, 2Com chairman 
and. CEO made this chim during a recent 
keynote adelress at the Enterprise conference in 
San Francisco. 

“this convergence of networks will genenuwe-up 
70 £6 billion in :uinual savines that can be reinvested: 
in Customer service, new business oppornunities 
ame new technologies,” ssid Benhamou. 

According to Benhamou,.most corporat 
emlerprises employ muliple nétwork 
infrastructures tO support zopilications, including 
voice, video and data transmissions. By cunvergine 
and integniting the parallel nerworks, corporatians 
will be able 10 substantially reduce 
communications, operations and network 
MANISeMENL Expenses. 

3Com, 4 leacter in developing and implementing 
next-gencradon neworking technology, receniy 
estimated the global market for capital equipment 
to enable convergence technolagy in the 
enterprise to he.£9 to 12 billion a year by 2003. 

A iypical enterprise could potentially rectuve its 
long distance telephone expense by 30% to 56% 
by placing its voice texffic'on the data network 

“The technologies used to build data nerworks 
ace now jar mare saphisticated and better adapted 
to handle multiple ppes of.cammunications, 
including voice,” said Benhamou, “We have added 
intelience to our cata neqworks — not just in rhe 
core, but also in the access infrastrocture and at 
the network access points — to handle multipie 
Classes of service over a common TCP/IP-based 
protocol infrastructure.” 

The trend taward network convergence is 
accelerating the suraiegic alignment of 
telecommunications vendors and data networking 
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companies, This close working relationship will 
yield more coherent architectures supporting 
canverged network services across the enterprise 
small business, aml consumer markets. 

Nepvork convergence will also lead to whe 
development of more integrated networked! 
appticaions. Benhamou precicted new uses and 
efficiencies for many industries, include retail, 
finance and education. 

“Among other emerging applications, network 
convergence will enable distance fearning vo 
deliver rédl dime video, voite und instructional 
text from a classroom to 2 remate student, and 
even allow collaboration ona virtual white 
board,” said Benhamou. : 

For further details, check: <wew.3com. com. 

Contact; 3Com, Tek (61 £5) 9228200, 


Keynote Speaker 
Announced for Voice 
Europe Conference 


VOICE Europe 98 Eurape’s leading conterence 
ancl exhibition dedicated io computer telephony 
and voice technologies has announced its keynote 
speaker for this year's conference programme will 
be voice over IP pioneer Jeff Pulver. The 
conference will take place alongside the main 
VOICE Europe 98 exhibition 1 Olympia, Londo 
irom 1910 22 October. 

Entitled Internet Telephony Satutions for the 
Enterprise, Pulver’s sessions will be che first major 
workshops to focus on specific implementation 
safutions for enterprises that use IP technologies, 

Aimed at high level dara nenvorking professionals 
with telecom responsibilities, it will encourage 
delegates to take.a lang hard fook at Internet 
telephony and applications chat will make FP voice 
the killer application for the Enterprise cluriny 1999. 
Other lopics to be discussed include voice over IP 
basics, key.tern.s, its uses, product clemonstrations, 
case studics and other applications. 

feif Pulver is president of Intemet based 
consulting firn: Pulver.com. He is also the 
chainman of the Voice on the Ner (VON) Coalition 





and in December 1997 was named one of the top 


10 people to waich by telephony Magazine. 
Pulvercam publishes Internet technology related 


‘research and provides consulting services to the 


telecommunications, financial services and 
mdio/T¥ industries. 

VOICE Furope 98 is Europe's leadine exhibition 
and conference dedicated 10 computer telephony. 
Now in its 7th year, VOICE Europe atiracted 7,365 
visitors to the 1997 event. an increase of 15% on 
the previous year’s show, With more than 20) 
exhibitors showing products ancl services for the 
corporate marke, this year’s event will focus on 
computer telephony, Gill centres, Intermet 
telephony and speech technalagies. The VOICE. 
Europe conference and exhibition will he hetd ar 
the Gran! and West Halls, Olympia, London 
berween 19 to 22 October 1998. 

For further details, check: 
<www, call voice.cem/vedB>. 

Contact: Voice. Europe, Tel: (01244) 378888. 





sensational or dramatic about this anc | 

> cenainiy do nat intend ta hecome a doom- 
monger, but we are now at thé 1tth hour 

: and averting a potential clisastér is whit we 

>. Bust achieve.” 

Professor Mike Smith said. “The NHS has 
lEurope's Leading ae aut io ae rr terms ae 
Splice . ; 2 wobiem, but the size and scope of it is 
Computer Telephony and §Q tlie Chat it needs vast tea iO 
Cajl Centre Business Show : deal with it effectively The NHS does not 
have the. know-how ur the resources to deal 
? with this problem done — anc the 
disturbing thing is that we ace in the tead 
internationally. The resulis of this siivation 
> could -well be disastrous for many fumilies 
up and down the counuy.” 

“The millennium bomb isa legacy of the 
early computer induscry when years were 
stored by just two digits, so 1997 becomes 
97. But this mans that computers will he 
= unable to distinguish berween 1900 and 
20010 as both vears would be stared as OO. As 
a result appliances as ctiverse'as microwaves 
and washing machines, as well as 
2 computers, run ihe risk of faiting when 
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NHS Will Suffer 
Millennium Bug a. 222282 La ear 
Difficulties : a a ne eh 1 
300 davs and coundng to the wrn ofthe new? “Badinsts o£ Bea ea Hoven cd ree sh Anata a eat =] 
century. Taskforce 2000 this month uriveiled a S tenet EY tctug Oj Newklod | 
stuciy of National Health Service GNHS) 
attitudes to the ‘Millennium Bomb’ 
undertaken iy Professor Mike Smith from the 
Department of Genera! Praciice and Primary — : 
Care, St Banholome’s and the Roval : 
London School of Medicine and Demtistry 
The study demonstrates that recent. 
Government announcements about the 
readiness of the NHS to tackle the 
‘Millennium Bomb’ are either astonishing} 
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problem, according to Robin Guenier, : i coieen Contact dots for Tektzres 200 sre al|e chen, should sou wish ta contact as 
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executive direciar of Taskforce 2000. 

This analysis is supported by the content 
ofa recent léwer from Alan Laneland, chief 
executive of che NHS, in which he warns’ 
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‘The Year 2000 problem could cause serious dt 


disruption ta NHS organisations anc 
ultiniately patients. fn extreme 
circunstances, Hilure or malfunction of 
equipment could be life-threatening.” 
Robin Guenier said, “We havé been 
urging the Government for some time now 
listen to our warnings about how far 





behind schedule the public sector is. The 
National Health Service faces massive 
prablems and doesn’t have the money to 
ileal with chem. i do not wish to he 


midnight strikes on December 31 1999. 
For further details. check: 
“ww, taskfoce2000. com>. 
Connict: Taskforce 2000, Tel: (0271) 562 7650. 
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introduction 


For some time now, automation 
of equipment within the home 
has been commonplace. We set 
our video recorders to recorel 
when we are out, our washing 
machines are happy to eo 
through theie wash cycle while 
we ure tucked up in bed and so 
on..fn order ta keep up with 
the requirement for more 
comprehensive cuntrol systems, 
rechoology is constanthy 
changing. For the electronics 
enthusiast, who may nor be 
farnilise with the latest 
reneralion of microcontrollers, 
it can appear thar chere is Ile 
that isn’t already avaitabte off 
the shelf However, basic 
control circuits are sdll as 
useful as they abways were anc 
oun still be enjoyable to 
construct Such circuits may nor 
have all the frills of commercial 
units bur nevertheless can 
provide 2 simple and often 
cheaper salution. 

This article describes a simple 
circuit with a relay ourput that 
changes state when expased to 
a predetermined level of lichr 
At first this concept muy seem 
LOO simple, almose to the extent 
that it hardly deserves a 
mention. However, this ype of 
device can be put t0 many uses 
in and around the home both 
an its own and in combination 
with other apparatus. The 
circuit doesn’t require any’ 
special PCB, i8 easy fo construct 
and if Bui: correctly, should 
give réliable performance. 


OV 


Figure 1. Circulf Dlagram. 
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Gavin Cheeseman describes a simple, 
but versatile project for the home. 


The Circuit 


Referring to Figure 1, it. may be 
seen thar the circuit is based 
around IC1, the ubiquirous 
LMi311 comparator. This is 2 
relatively low cost device which 
provides good performance and 
unlike some comparators 
opcrates well from a single rail 
power supply, The operation of 
the circuit is as follows: 
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The power supply is applied 
benveen P1 (+V) and P2 (OV). 
Diode 11 is included for 
reverse polarity protection, 
helping to prevent camage 10 
the circuit if the power supply is 
accidentally reversed. Supply 
rail decoupling is provided by 
capacitors C1 and C2. Cl 
performs general supply 
filtering whereas C2 is 
specifically intended ww remove 
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high frequency noise that may 
othenwise adversely aiféct the 
operation of ICT. The sensor 
used io detec: the ambient light 
level is LR1, 4 Light Depencianc 
Resistor Gr LDR. The resistance 
of LR1 is direculy refared io the 
level of tight faliing on the 
sensor. In the dark, die 
resisiance of the device is very 
high Dut vhen expased es lighe 
this value drops significunily. 
LR is connected in series with 
Ri. VR1 anal R2 forming a 
potential divider. This results in 
2 varying voltage ae 1C) pin 3 
which is heavily clepencant on 
the tevel of light incident on 
LRJ. The more light the sensor 
is exposed to, the higher che 
voltage present at pin 3. Pre-sé1 
vunable resistor VR1 allows the 
standing voltage at ICi pin 3 to 
be actjusted, thereby allowing 
the sensitiviry of the circulg to 
be varie to suit different 
applications. Resistors R3 2nd 
R4 set the switching chreshalcl 
valiage of IC] ca approximately 
half the supply volrage. When 
the input voliave at [C1 pin 3 is 
above: this threshold rhe output 
at pin 7 $s in 2 low state. 
Conversely, when the input 
voltage is below the switching 
threshold, the output is high. 
RS provides some positive 
feeciback, giving the circuit a 
decree of hysteresis. Wirhiont 
this, che ourpur of the IC woul 
rend to ‘chatter’ when the 
voliage at pin 3 is around the 
switching threshold. Changes in 
the supply rail voltage due to 
the 1€ output switching, 





alihoust quite small, can vary 
the input valtage enough to 
cluse the output of the device 
1. revert (0 1S Previous Site. 
This effectively sets up a kim! of 
oscillation. The inctusion ot R5 
mikes sure that when the 
ouput of IC) changes state, the 
reférence vottave ar iC! pin 2 is 
slightiy altered in the direction 
of the output. This ensures that 
any sligli change in the suppiv 
volrace is not enough to cause 
the device to switch back to its’ 
previous state. As a result of this 
arrangement, the fight level 
required to switch 1C1 pin 7 
from high to low is slighiy 
Gifferent ti that recpuirect to 
switch from low io high. In 
practice. this does not normally 
present a prablem, 

The output of ICT is 
effectively open coliector and is 
puiled up by RG. For some 
applications it may be-passibie 
to switch loads direaly from the 
IC anc! terminal P4 is provided 
10 this end. This ierminal also 
provides a usefal test pone if 
fuult finiling is necessary. 

IC] pin 7 is connected! vi 
nemvark of resistors and diodes 
to the base of transistor TR2. 
Resistors R9 and R10 serve ta 
limit the base current loan 
acceplable level. RL enstures 
thar che transistor switches off 
properly: When the outpta of 
IC.) ts in 2 low stare, TR? is 
iwmed of and relay RL is 
inactive. If KCl pin 7 sevitches 
high, current flows in the base of 
TR2 ant the tmnsistor switches 
on cnemising the relay coib 
Ditxle D? helps to protect TR2 
from transient voluane spikes 
produced! when RLI switches. 

i: is possible to override the 
aurominic operation of the 
circuit via terminals P3 anct P5. 
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P3 is effectively an ourput inhibit 
line. Applying a logic high tc P3 
results in wansistor TR1 turning 
on, holding the base of TR2 low 
and preventing RL] from being 
enerpised. R7 limits the current 
to che base of TRI whereas RS 
helps 19 ensure the iransissor 
switches off fully, Applying 2 
high condition to P5> has che 
opposite elect, ensuring that 
TR2 is switched on even if the 
aurput oF IC? is low. Diode D2 
prevents ICI pin 7 heing pulled 
high with P35 which could 
athenvise result in clamage to 
the IC. Ir is worth noting that a 
high input at P3 overrides both 
the outpur of IC1 and: the 
output enable fine at P35, 
Terminals P6 — P10 bring out 
the‘normally open. nomaliy 
closed and common connie of 
RL1 as well as providing 2 
separate set of power supply 
pins 10 alow easy Connection of 
Joads to the relay output. The 
intention is ro make the circuit 
as versatile as possible to allow 
for different output requirements. 
fz should be. noted thar Pé is 
noi connected directly to +V¥ 
but is eaken from the cathode of 
D1. This is to provide a degree 
of reverse -polanty proection 
for ché low current loads which 
may be connected to PG. 


Figure 2. 
Transistor 
lead-out 


Diagram. 
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Constructing the 
Light Operated 
Switch 


As Mentioned, the Light 
Operated Switch is a relatively 
simple circuit and does not use 
high frequency oscillators or very 
high impedances. Therefore, the 
component Jayout is not 
gariculany critical and the circuit 
cin be built on matrix board with 
of WIThGUL CoppeET suIps. 

As with all circuits there are 
some points to look out for 
during consmucti¢n. [1 
recommended thar a DIL socket 
is usedl for IC). This prevents 
possible damage to IC] due to 
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soldering and can make liic 
easier if ic is cver necessary to 
replace the IC. Pay atteniion to 
component polarities where 
applicable as components fittecl 
incormecuy will, at dre vecy least, 
not funciion properly and may 
even explode. The palaricy of 
the IC is indicated by a notch at 
one.end of the device. The 
diodes are marked with a bant! 
at one end indicating the 
cathode. fransistor lead-out 
information i5 shown in Figure 
2. The elecirohtic capacitors are 
polarised. The negarive lead of 
the capacitor is usually marked 
by a negative symbol on one 
side of the component case anil 
is normally the shortest of che 
tw feads..LR1, C2 and ail of the 
resistors are, not polarised and 
therefore may be fitted either 
way round. When fitting C2, trv 
to connect the capacitor as 
close 2s: possible to the power 
supply pins oF IC1 (pins 8 and 
4). This helps to ensure that the 
component is effective in 
reciucing anv high frequency 
noise on the supply rail that 
Thay impair ihe clean switching 
acuion of the IC. For che same 
reason, it is best to nina 
separate supply line i the coil 
of RL} joining as close ia D1 as 
possible. C1] should be 
connected immediately atter DI 
as shown in the circuit diagram. 
The photo.gives an idea of the 
npe of Iiyvout that can be used 
for the circuit based on vsing 
standard masrix board without 
copper sifips. 26 SWG bare 
tinned copper wire may be 
used to make connections 


OV OUT 
Relay COM 
Relay N.O. 


Relay N.C. 


+.V OUT (Via D1) 


Enabie 


Test Point 


Inhibit 


Figure 3. Wirlng Diagram. 
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hetween the comporients but it 
is recammentled shat 20 SWG 
wire is used for the supply raiis 
to provide a goxxl Jow 
impedance pach, IF you decide 
to use strip board instead. it 
may be an idea to solder a piecé 
of cinned capper vvire in parallel 
with the supply rails to reduce 
the overall impedance of the 
line and increase the current 
handing capability of the tracks, 

When you have finished 
constructing the boud double 
check that the components arc 
connected correctly anc thar 
the soaidering is OR. 

Figure 3 shows the wiring 
dizgram for the unit. Connect 
the power supply hetween P4 
(-+V) ind P2 (OV). Don't forget 
10 fit the correct fuse in series 
with the +¥V supply rail as this 
can limit the amount of damace 
if there is an ermor or fault in 
the circuit, The fuse can be 
mounted in several different 
wars. A PCB mounting fuse 
holder such as stack code. 
RU29G can be amached to use 
matrix board ar a chassis 
mounting haider (stock code 
KCO1B) can be fixed to the 
inside. of the case. Alternatively 
an in-line fuse holder such as 
stack code (DR79L) can be 
used. The rating of the fuse is 
shown as LA as this is normaliy 
the maximum current deain ifa 
load is being switched to P6. 
However, if you are using it 
lower Current power supply vou 
may wish to recluce the fuse 
value in line with. the power 
SsuppHy OULpUL Current ciling:, 

Depending on the type af 
load vou are switching, you nay 
also wish to fit a fuse in series 
with the velay contacts. The type 
and rating of the fuse will be 
derenmine! by the currenc levels 
in the circuit heing switched. Of 
course some devices will aifeady 
have their own fuse, 


Testing the 
Completed Board 


It is best to test the openition of 
the circuti beiore installing it 
Into 2 case. The circuit & 
designed io operte from 2 
nominal power supply voluge of 
T2¥ The curreni consumption of 
the circuit is just a few mA ancl 
the ynit cn be powered Irom 

an off the shelf reguiated . 
adaptor such as stock code 
MGSIC Gpaxinium current 
400mA) if you do not intend to 
dave high curren toads from 

the same power supph: 

Te tese the circuit you will 
need some.method at 
indicating the output state of 
RLi_ A multimeter ser to the 
resistance or comlinuity range is 
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Figure 4. Testing the state of RLi using a tamp or LED, 


ideal bust if vou do norhave one 
of these you can use a 12V amp 
or LED as shown in Figure 4. 
Refore applying power to the 
circu set VRI ro the centre of 
its travel using a small 
screwdriver Or tim iool. 

Switch on the power and 
observe the state of REI, If the. 
circuit is exposed io relatively 
brigh: Highs, the relay should be 
Inactive. Uricler these conditions 
terminal P7 should be 
connected to PO through the 
relay anti PS should be open 
circuit. Lf vou are using the test 
circuit, the lamp should no 
light, You mavwish ro check 


Light’ 
Operated 
Switch 


Figure 5. 
Switching a load 
powered fram the 
light operated 
switch power 
supply (see text). 


Pid © 


the Gutput at terminal P+ vsing 
2 multimeter set to the vollave 
range ar an oscilloscope, P4 
should pull tos when light is 
falling on LR1. Cover the LDR 
so uhat it is no longer exposed 
to light. The circuit should then 
swatch states anc you should 
hear a click from the relay 2s it 
is enereiset. This time PS 
should be connected to PO by 
the relay and P7 should be 
disconnected. If you are using 
the rest circuit the fanip should 
now be illuminated. if all is well, 
try adjusting VR1 to a different 
serting. This shoukl change the 
sensitivity of the circuit 
resulting In the relay switching 
at different lighe levels. 

It should be possible to 
manually override the circuit by 
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connecting P4 ar PS to +¥ This 
cin be tested as follows: Expose 
TR] to light such that the relay 
is switched off Temporarily 
connect P5 to P6(+¥). This 
should force the relay to switch 
on. Remove the connection 
bemveen P5 and P6 and the 
relay should renirm ta the of 
condition. Now cover LR1 so 
that the relay switches on. This 
time. boefly connect P3 to PG 
(+¥V). Whilst the connection is 
in place, RL should switch to 
the off state. Once testing is 
complete, don’t forge: to 
remove the c¢mporary 
connections and test circuit. 
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a load operating 
from a separate BC 
power supply. 
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Housing the Light 
Operated Switch 
How you decide to house the 
unit will depend wholly on vour 
application, There are several 
poins 10 consider. You may be 
using the-device to control 
anodher circuit that already has 
enough room in its case for the 
Light Operated Switch board. 
You also need to think about 
the environment where. the unis 
is going #2 be housed. The 
eircuitry must not be exposed 
lO moisture OF Extremes of 
temperiure-as this will, at the 
very least, adversely affect the 
circuit tnd may result in 
corrosion or be. hazardous. 
Whatever vour application, it 
will be necessary to ensure that 
sufficient fight can fall on the. 
LDR sensor, otherwise the 
circuit clearly will not operate. it 
is nornially sufficient to drill a 
hole in the case above LR1. One 
advaniage with constructine the 
circuit on matrix boanl is that, if 


you chagose the case before 


staring, it is possible io pian 
the component layout to fit che 
case rather thas havine to linda 
case to Fit a Rxcd PCB size. For 
general purpose use, where the 
circuit is not exposed to 
environmental extrcmes the 


Loadnoes.sr 
supply + V 


Lest grower 
sumpyOoyv 





PIR Modute 
(YD85G or similar) 


Figure 7. Conceptual 
example of how to 
use the fight operated 
switch to gate the 
output from a PIR. 


unit may he housed in a small 
plastic case such as stock code 
ETE2ZOW! An alicrmative is 17 use a 
case which is uansparent to 
light such as stock code YUQC. 
I: should be noted that because 
this box is made fram smoked 
plastic the response of the 
circuit will be. modified. This can 
be compensated for and should 
not present 2 serious probleni. 


Applications 

The Light Operated seiich lends 
itself to a wice range of 
applications so when using the 
unit you need i consider the 
voltage and current levels tat 
vou intend to switch. For low 
Current 12V applications you 
can derive ihe +V power supply 
from terminal PG as shown in 
Figure >. The maximum current 
induding the current drain of 
the Light Operated Switch 
circuit should not exceed EA 


‘When. powering the light. -operated 
switch fram-a power supply with a 
maximum current output rating of less 
‘than 4A do not exceed the maximum | 
‘rating of the power susply. 


Keure 6 shows how to connect 
a load derived from a scpanite 
supply. In chis case the niaximunt 
current is derermined by the 
rehiv contact mating circuit wiring. 
_ Fkobabiy the most obvious use 
lore the unit is 10 automatically 
switch on lighting dunng _ 
darkness and ta swatch it aff in 
davlight. Pheoretically, there is 
no reason why the output from 
the device cannot be used 
direculy for this purpose subject 
co the maxinium current ant 
vohage specifications of the 
rein: However, lighuing apparatus 
olen operates from the 230" 
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Tadins supply ancl can therefore 
present an eleetric shack hazard. 
For safeiy reasons, itis 
recommended thai vou do not 
atempt to direcily switch voliages 
in excess af 50V One of the 
reasons for this is thar the 
insuladon resistance and dielectric 
sirengrh characrefistics of mustrix 
boards may vary with composition, 
rendering the maenat unsuitable. 
Td avoid this problem, che unit 
may be usedto drive an off-hoant 
relay which is suitable for 


Figure 8. JAI18U 
12V/5A relay pin 
arrangement, 
viewed from below. 
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switching hich volmges. 

When used to switch 
valtages in excess of 50M, the- 
installation must be 
constructed to compir with 
current Jouropean safety 
legislation. Readers who are 
not fully familiar wich the 
requiremémts of the relevant 
safety stantlards are advised to 
consuli a qualified engincer for 
advice before proceeding. 

The Light Operared Switch 
may also be used in combinarion 
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with other conirol equipment. 
An example of this is use with 2 
nassike infrared derecwor or PMR. 
These are cammoniy used to 
switch on lighting when 
someone enters the detection 
area, Narmally the lighting is 
only required 10 Operate during 
hours of darkacss and continued 
operon during daytighi it 
results in an unnecessary wasie 
of power. The Light Operned 
Switch may be used to gate the 
output from the PIR in such a 
wy thar the lishtine is no longer 
triggered in daylight. This is 
iystrated in Figure 7. 

You may also wish co consider 
using the Light Operated Ssiich 
in combination with more 
complex control systems, 
connected to the input of 2 
microprocessor, It will be 
necessary to ensure thar the 
voltage levels are compatible io 
avoid possile damage to the 
comin system. 


Modifications to 
the Circuit 


Under same circumsineces, it 
nav be necessary oF 
advantiigeous to modify dhe 
circuit 20 suit-a specific use. For 
eaunple, it vou are using ihe 
circuit in low voliage low 
current applications, it is 
possible to take the cutpui thrive 
direcaiy from the collector af 
TR2. This can result ina lower 
curent alnin but cere must be 
taken not ia exceed the 
maximum voltaré and current 
ratings for che iransistor. If you 
do nat need to use the enable 
and inhibit terminals, and you 
are driving a hish impedance 
input, it is also possible to use 
the output at P-i. in chis case, 
2 — D4, RF —R11, TRI, TR? 
anc RLI may all be omities 
resulting in a considerable 
reduction in operting current. 
ic is possible that the circuit 
may not switch at the mast 
appropriate pone for same 
upplicatians. For example, you 
may wish the relay to switch 
when the LDR is exposed toa 
very small'amount of light and 
the requircil switching point may 
be outside the range of VR1. in 
this case, it is possible to modlily 
the point at which the circuit 
switches by changing the values 
of RE, R2 or VRL. For examote, 
increasing the value af R2 shuuld 
result in the rclav switching otf a 
¢ lower light level. Ic is 
recommended that the values 
aré not reduced helow LOOW: 

As mentioned the circuit has a 
degree of hysteresis. If you wish 
you cin increase the difference 
between the. switch-on and 
switch-off thresholds by slightiy 
reducing the value of R5. 
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For Sale 


Electronic clrcuit simulator 
program ior PCs. Cetculates gain, 
phase and inipedances, nrovides 
Prapiitel ouinul, many circuit 
e:amoies. £10, sae for deiatis to 
‘Montgomery, Dovmings, Bellis Hills, 
Stok? Poses, Stougn Si2 456. 


Large collection of cld magazines, 
includes many ves - Practica! 
Wireless, Wireless World, tHaplin, 
Sion Wave Listener Etektor and 
Many gihers. 2950 onwards, Tel: 
(01672) 810145 or emai: 
new810L46@eaocl.com 


Electronics [ssues 9-108 inclusive. 
Everday and Prestical Efectronics 
Seni. 88 to Feb. 93, plus some oth- 
ems. £106 the tot. Tel: (04181) 
S6f897 2 site? 7pm. 


Alinco ALR-22E FAM Tx 

43.8¥ mobile. Boxed, never used. 
444-345, S98 75MHzZ in 22.5hHz 
Steps, 2SVH/SW svitcheble, 

140 x 40 x 164mm. £20, 

Tet: Teny {(OL,702) 231427. 


Magazines - £7] 1978-12838 in : 
binders, Pracucal Eiectronics 1978- = 
1986 in binders, Everday Glectronics =: 
1973-76. £56 ono, preter buyer 

collects. Tet: Mike (01629) 824847 
(Matioes). 


Wanted 


For P8000 PROM programmer by 
GP Industriat Electronics any info, 

operating instructions, manual etc. 
Piease contact R. £ Jones, = 
12 Hurst Hil, Posle, Dorset. : 
Tél: (61262) 7OS491 


Matarola hiC68302 and MC68304 
GS series embedded cous, data 
sheets andor development software. 
Tet: Chins {0121) 445 6501 


Yamaha V9938 colour graphics IC, 
¥i3902 68000 multi-function 
penpneral and YM3Si2 synthesiser 
chipset, plus data sheets for any of 
ihe (Cs. Tel: Chris (0221) 445 6401. 
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ARS (Aberdeen Amateur Radio Society} 
mésts on Friday evenings in the RC Hail, 
10 Caimgorm Crescent, Kinconh: 

For details contact: Martin, (CMOJCN), 
Tél (015693 731177, = 


The British Amateur Electronics Club 
(fourdied in 1966), for all interesrect 

in Gectonics. Four newsletters a yea, : 
help ior members and mare? UK : 
subscription £5 a year Uunior members = 
£4, Ovgreas members £13.50), 

For further cetais send S.A£. to: 

Tre Secretary, itr. J. & Davies, 

70 ASH Reed, Cocdinsion, Northwich, 
Cheshire CW8 2Pa. 


Bury St. Edmunds Amateur Radio 
Soctaty, Meeings het ar Cutford = 
School, 7-30nm for 8B.0Gem on the : 
third Tuesday of each month, unfess : 
cinemise stated, Further detaits 

from Ken Waterson, (GiGVU, 

20 Catogan Rogd, Bury St. Exfimunds, 
Sutfolk IP23 3QJ. Tet: (01284) 7628p. 
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- Placing an advertisement in this 
section of Efectronics and Beyond 
is your chance to tell the readers 
‘af Gritaln'’s best magazine for 

-@factronics enthustasts what you 
want to buy or selj, or tell thes 

about your club's activitles — 
Ausolvtely Free of Charge! We will 
publish as many advertisements - 

“as we have space far. We will print 
the first 30 words frae, but there- 

after the charge Is 10p per word 
for each added advert per reader. 
_ __ Placing an advertisement is easy! 
| Simply write your advertisement 
clearly [In capital letters, an @ 
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Crystal Palace and District Radio 
Society meeis on the thin Ssturday 

of €=ch month at All Saints Church 
Pash Recms, Beulah Hil, London SEIS. 
Detaits from Wut Tater, (G2DSC}, 

Tel, (0181) 699 S732. 


Derby and District Amateur Radio 
Soclaty meets every Wednesday at 
7.30pm, ét 119 Green Lane, Derby. 
Furrer details from: Richard Bycichy, 
(G3VGW/). 20 Eden Bank, Ambergate 
DES5 266, Tel: (04773) 852475, 


Electronic Organ Constnictor's Society. 
Detais of progyanime magazine ara 
memberstip from: Den Bray (Hon. Sec). 
3+ Etnerton Véay, Seaford, Sussex 
HN25 308. Tek (04323) 884909. 


E.U.G, User group for a'l &-bit Acom 
jicos, Since 1994, Stil gong stone. 
Progranumng, news, Infomnatinn, sales. 
Cortsct E.U.G., 25 Bate foed, Southsea, 
Hants, PO BX. Tet: (01705) 782168. 


The Lincoln Short Wave Club 

meeis ery Wednesday night at ihe 
City Enginsers' Cauh, Waterside South, 
Lincoin at 8pm. Ail welcome. Fx {iether 
Getats onitact Pan, {G4570) (Secretary). 
Tek (07427) 788356. 


Mote! Raihyay Enthusiast? Hen about 


: joining ‘MERG’, the Mods} Electronic 


Raitway Group, For more detais 
contect Patil King (Honorary Secretary), 
25 Fir Thee Way, Hassocks, 

West Sussex BN5 88U, 

Preston Amateur Radin Society 
meets every Thurscay &eniag at 

The Lonsdale Soaxts end Social Ctuh, 
Foot Hai Lane, Fuhvood, 

(off Wetiing Street Road}, Preston, 


tl 
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> postcard ar sealed-down envelope. . 


> Then send it, with any necessary 
“). frayment, to: Eléctronics Classified, 
> P.O, Box 777, Rayieich, Essex SS6 ALL, 
., Atlvertisements willke ~~ 

: pubiishod as soon as passible, — 

; Space allowing. Na responsibliity 

: tS accepted for delayed 
publication or non-inctusien 

‘of advertisements. = — 
_ |Readers who have.reasonable- 
“grounds to believe they hava bean 
misiad as to the nature af an 
advertisement are advised to. 
contact the Publisher and thelr 
local Trading Standards Office. 


———— 
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Lancashire PR2 ADC. Tel: (G1 772} 
TOANGS. Seeretans; Mr Eric Eastwood, 
(G1WCOQ}, 56 The Meda, Hechisten 
PRA LIB, fe: (01772) GS6708. 


Stience At Your Fingertips, 

Viantto meet friends interested in 
Scence? Send an SAE to: Dante! Ges, 
SATE, 37 South Road, Watchet, 
SOmETSEt TA23 OHG, or Scott Mtesen, 
y SAX, 58 Park Avenue, Gevonpart: 

i Piymouth PLi48P http: /fhorepeges. 
> enterprise .net/icedraganfseys ath 


SEEMUSG (South East Frese: Mas User 
Group), meet In Southend, evar second 
Monday of each month. Aor detads 

Tel: ‘tichest Foy (01762) 468062, 

GT Gong} te mec Saji kefoy.decan.co-.uk. 


Scuthend-and District Radio Society 
Mec ai ihe Drnd Venture Scout Cente, 
Southend, Essex avery Thursday at Sen, 
For further detsis, contact PO, Box 88, 
Raveign, Essex SSG BNZ 


Sudbury and District Radio Amateurs 
(SenDRA) mest in GL Comard, 
Sutiiury, Sutiolk at 8.00, 

New members até very veicome. 
Refreshments are available. For 

Getals please contact tony, (GSLT7}, 

Tel: (01787) 313212 before 10.00pm. 


> TESUG {ite European SateSte User Group) 
: for all satellite TY enthustasts! Totally 

> fr@ependent. TESUG provides 

the most upto-dste news avaiable 
(ihrough § monthly "Foatpant? 
revsette, and a teleter senice 

on the pan-EFuropsen ‘Super Channel). 
i a'65 provides a wide vensty of fielp 
and information, Contact: Eric N. 
Wutsher TESUG, PO. Sox 576 
Orpinston, Kent BRE WY, 
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Please write your classified advert using one ward per box below. 
Adverts af 30 words or unces will be printed free of charge, but thereafter the charge 
15 1Op per word. Please include-any payment far extra words with your advert. 
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Thanet Electranics Ciub. For school as 
Ham Radic and flectronizs enthusiasts, 
enters 4s 16th Year, iMeeunes helt every 
Monday evening fram 7.20pm ai The 
Quartemicck, Zion Place, Megate, Kent. 
For further datels conact De Ken | Sasth, 
(GAIl9, Tet: (0.1204) 819723 


Wakefield and Bistrict Radio 
Society meet at Bam on Tuesdays at 
we Communty Centre, Prospect 
Read, Ossett, West Yorkshire. Novice, 
Mare & R.A.E. tition, Welt equinped 
station. library and licensed bar. 
Furher cdetaits from lan Roterts 
MOBFO, Tel: (04924 246502, 


The (Wigan) Douglas Valiey Amateur 
Radio Soclety meets on the first and 
third Thursdays of the month from 
8.0Gpm at the Wigen Sea Cadet HO, 
Training Shin Scenire, Erpokhouse 
Tevace, off Warrington Lane, Wigan, 
Cattact D. Snane, (G4GWG), 

Tel; (019-42) 214597 (Vigan). 


Winchester Amateur Radio Ciub 
meeis on the third Friday of each month. 


: For full programme contack G4AN0, 


Tet: (01962) 860807. 


Wirral Amateur Radio Society meets 
ai the hy Farm, Arrowe Pare Road, 
Birvenhead every Tuesday evening, 
end iammatly on ive the first ars third 
SaineSiay of every month, Details: 


> A. Seed, (G3FGO), 31 Véthed Avenue, 


Betengton, Viral LBS SWE. 


Wirral and District Amateur Radlo 
Society meéis at the lrizy Cricnet Ciub, 
IrDy, Witte), Onpanises visits, OF hunts, 
Gemmsievens at jurk sles, Fer jurer 
deialls, pesse contact: Paul Robinson, 
(GOF2ZP) on 10151) 648 3592. 


- BBS Corner 


Apple Crackers. ArstCiass Client BOS, 
faainy for ApmeaMac and PC users. 
Baud rate 2-4i-bit’s to 28-8 -hit’s, 

§ date bits, no parity, £ ston bit. 


: Tel; (01268) 781318780724. 


Mactel Metra/fcanex, FirstCiass Cuent 
BOS, AnweMac erat PC users. E-mail 
address on Inteme: for resistered users. 


> Baxi rate 2-44-hit's to 28-BK-bit's, 
> 8 data bits, no panty, 1 step bit. 
= Tel: (0181) 543 8017 (Meio) a 


(0125) 9455££7 {Iconex). 


Spider! Amiga BBS. The tights; 
atemaine, Atginy Anvea and some PC 
files. Fidonet, Mercurmet and Murfonet, 
Griine games. Spesds up to 12200, 
Tel: (01569) 613520. 


Name 
Address | 


Daytime Telephone 


Ret yOur acvect to: Beciyonics Cassiied, 
FO, Box 777, Rayleigh, Essex, SS6 Siu. 
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Designing Digital 
Audio Broadcasting 
Chips for the 
New Millennium 


Philips Research in Holland.are 
rucing 10 design and develop 
single-chip systems ior the 
reception of Digital Auctio 
Broadcasts (DAB) and 
muliimedia broadcasts from 
satellite and terrestal sources 
for installation in their 
consumer products. ‘Their 
latest chip is mixed 
analogue-digital and is based 
on an Orthogonal Frequency 
Division Multiplexed (OF DA 
modulation scheme, performing 
all the necessary signa! 
processing required to 
demodulazte and decocic all 
likely data streams, The 
challenge is to develop single 
chip operator systems, meeting 
the demands of both porabitit 
and size reduction, which 
require innovative soluiions for 
power saving and the ability to 
disiribute power from one 
supply to differcnt parts of the 
designed chip (power sharing}. 
‘Fhe only disadvantage of such 
a passive power distribution 
architecture is that supply failure 
leads to total system failure or 
what is commonly referred to 
45 ‘catastrophic failure’. 

The Philips chip contains 2 
remurkable 4,500,006 
transistors and is made with a 
siite-of-the-art O.5um, diree 
layer metailisation pr 
which when compared 
dongside its Compeiitors’ 
circuit designs is currently not 
onfy the smallest bust also has 
tke lowest penver dissipation. 
fonly 150mnW wich 2.2V applied 
voltage)! The so called 
DABchip has a receiver area of 
127mm and has already been 
implemented in car radin 
receivers allowing the 
operation of interference-free. 
CD quality reception of sound 
in several European counisies- 

Philips Research scientists 
have aiso designed 2 
synchronised Integrated Chip 
(IC). one of the elements 
pecessary ior an integrmutect 
television receiver for the 
terrestrial reception of digital 
video broadcasts, something 
that will be standard pracdce 
wittin the UR by 2030. Fhis 
receiver has becn developed by 
+ collaboration benveen Philips 
tind ks partners in the Eurnpean 
Community under the involved 
project title of ‘Digital Vidco 
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by Dr. Chris Lavers 


Broadcasting Integrated 
Receiver Decoder’ C(DVBIRD)! 
At the present moment, the 
television receiver consists of 
four O.5pnt CMOS chips, of 
which ihe OFDM 
demodulation chip is 1 part. In 
the near future Philips 


researchers say that it will be 
pcssilte to use théir latest 
0.25um research mbrication 
process which will allow the 
intevrerion of all the necessary 
DVBL&D chips (four in toral) into 
one IC with a total combined 
arca of less than Icm; ! 


For further information ‘contact: 


‘Dr Marianne Vincken 


‘E-thalk:. vincken@natlab! research. philips:com 





‘DAB recefver:chip from ‘Phillips Research. 
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' Science R&D gets 


a Wellcome Boost! 
A cash “‘injéction’ of £1.1 billion 
for Bricain’s engineering and 
scientific community was 
announced recently by the 
Governpient in 4 new 
partnership with the Wellcome 
‘Trust, dre warld's largest 
research charity. The combined 
invesunent of £700m fromthe 
Government between £999 and 
2002 and a further £400m from 
the Weilcame Trust will help to 
keep Britain ar the forefrine af 
the biomolecular rechnology 
revolution which it has helped 
to create. The money will 
continue the uperadine of 
university labornwones involved 
in molecular science projects 
anc dhe now almost routine 
unravelling of genetic codes. 
The money will pay for new life 
science prayects in the main 
but. also fora new high 
Intensity A-ray source tor 
genetics experiments. The 
scale of the investment has 
taken mast researchers by 
surprise but all agree on the 
good sense of pooling vast 
resources together to 
undertake co-operative 
biotechnology research in an 
innovative partnership. 
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Douglas Clarkson looks at the problems drilling 
jor otf in waters off the Shetland Isles. 


Introduction 


scen in a global perspective, the world is 
sill very much an ofl based economy — no 
matter what people may sav about signing 
the Kroro greenhouse vas accord. As finite 
known reserves are recovered and 
consumed at finite rates, there is pressure 
(0 recover oil using more expensive and 
potentially risky methods. This will usually 
involve recovering oil and gas from deeper 
and deeper waters and often associnted 
Wilh adverse surhice weather condiuons, “s 

These developments are very well known: : \ , We ra 
within the Gil industry itself but much less : 
so outside it. For exaniple, the Brazilian 
company Pemnnobras during 1997 successfully 
produced from a well at 2 sea depth of 1709 
mezes in the Corpas Basin in Brazilian 
coastal Wwitters. Previously the record had 
been held at 1027 metres by the same 
company. Also in the nearby South Marlin 
field. a floating production unit achieved 
production in 1420 metres of water. There is. 
pressure, also, to devciop technology to 
recover oif and yas from even deeper waters 
of 2000. metres anc beyond. 

In the search for of) around UK waters, 
explonition has been going on for quité 


| © : million. In terms of, say a modest site 
: production of 25,000 barrels of oif per dav, 
New Frontiers 2222 
: barrel of oil. It is common practice to use 
© production stimulating chemicals injected 
: §nto production areas to enhance recovery 
rates of oil and pas. 
Moder methods of satellize imape 
processing can also be used to detect oil 
Where it.Pises io the surface to ferm thin 
slicks of hydrocarbon ounerial which change 
slightly the uptical properties of the 
: Ocean/sea surface. Satellites so far utilised in 
eseee eo ees seee@e@oeecaxeszpoeoesecpse @eeeceseeseé : this mode include lancsat: ERS-1 ane SPOT. 
There is also alteration of radar hackscater 
Images due 16 foomation of such thin off 
slicks. Complex image processing technology 
wilising fuzzy logic ranking systems are used 
oO process such image data. 
ee Sig ae ome Tandsat satellire images are also processed 
ohn , a 7 : (0 ¢letermine favourable veological features. 
_— al they have to be separated agen ? Specific areas around theworld feature in 
effectively, with oif in water concentrations : such biritl heater tices tat binclucie 
required (to be lower than 40 parts per 


producer systems to maintain recovery 
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Mongalia, China, Egypt anc Pakistan. 
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some time in the area west of Shediand — : eee an Mi ry : 

the so called ‘Atlantic Frontier’ with BP > Pointe ——" 
Exploration as one of the main active | se < SHETLAND: 
companies. This area of aneration , so gt? Seiad 
represents 2 quite different challenge a | _ * “-.3 
compared with the fields of the North Sea; ies Pee aad 
where the majority of production sites in : 4 pe 

the UK sector are based on production : _ 7 


platforms secured to the sea bed, The 
Deparment of Trade and Industry estimate 
that the whole region of the Adantic : ) 
Frontier contains up to 1240 million barrels Grace 
of oil. The Scottish sector of the Adantic 3 
Frontier is shown in Figure 1. 
The achance of exploration/production ta oe 
these deeper waters is a demonstration of : ‘LEWIS 
the technology now available to meet the : 
energy needs of the 24si century— though 
there are many that would indicate a more 
balficed anproach —a more sustainable 
order should be esrablished in the recovery 
of finite but significant oil/eas reserves. = 
Production technology in oil/eas recovery 
relates to management of recovery : 
processes to maxiniise vields. Production : 
platiorms, for example, can extract oiland | 
gas under nanural geological pressures bur = | oe © : ‘s " 
have offen to undertake adilitional | 
processes such as pumping sea warer at 
high pressure and also pas hack inro weil 


Figure L The Scottish sector of the Atlantic Frontier. (Courtesy BP Exploration) 
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Production wells: 


Of] deposit 
Figure 2. Drilling 
for oJ] at an angle can 
reduce the number. of 
wells requlred for 
production purposes. 


Origins of Oil 


While coal represents the fossilised remains 
of plants that lived in swampy areas on Sand, 
oil was formed from plants and microscopic 
animals (plankion) in the environment of 
seas and oceans. In the equilibrium of iife in 
the seas and occans.over countless 
millennia, organic material would fall down 
ia the sea bed where it would be covered 
with layers of sediment. The absence of 
oxygen in this mode of deposition would 
have béen the key to preserving such 
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caion conraining material. 

Over ume the forces of pressure and heat 
would transfer such material into oil — 
which initially would have been present as 
small droplets in the pore spaces of 
sedimentary rocks. With such rocks having a 
porous nature, migration of oil would tend 
to iake piace, with oii (and gas) cventualiy 
becoming concentrated at interfaces with 
non-porous rocks such as shales. Gas 
usually accompanies oil in discoveries, and 
consists typically of a mixture of methane, 
ethane. propane and butane, 


Floating Production Storage - 
and Offfoditing Vessel 


Semti-submersifite 


Shetland islands 
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Drilling Technology 


Drill bits have the potential to cut through 
softer rocks at more than 100 meéires per 
hour — but at much slower nites where the 
rocks are harck— such as with basalts which 
have been encountered in the Atlantic 
Fronti¢r area. In dritling technology; che drill 
bit requires active cooling and is undertaken 
by a special fluid called drilling mud. One of 
the componenss of this compound can be 
mineral oifs which are known to have 


adverse environmental impacts, 


‘The process of drilling wells can now be 
simplified by drillinie at an angle — as 
indicated in Figure 2. While previously, 
several vertical wells would require to be 
drifled and wren connected together on the 
sea bed. several producing wells can be 
drilled at angles from 2 single multiple heac| 
10 pass through the oil producing volumes. 


The Foinaven Story 

The line of Shetland — Orkney microcs the 
direction of the Faroe-Shedand channel 
whose depth can in parts exceed 1500m. 
On the west Shetland continental! shell, 
there is a eradual increase in water denth 


towards this channel. 


While initial exploration for oil 
commenced in 1972, it was only some 20 
years later in 1992 chat discovery of the 
Foinaven fiekl took place same 190km west 
of Shetland and in water depths between 
400m and 600m. The Clair field had 
previousiy been discovered in 1977 bur 
thought nat to contain oil in significant 
amounts. The Shiehallion field was 
subsequently discovered in 1993. However, 
there is the suggestion that rhe reserves in 
the Clair field haye been significantly revised 
upwards. and hat future exploitation will 
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require the establishment of an oil pipeline 
on the sez hed to recover these reserves. 

Basic options for offloading of oi] include 
semi submersible, floating production stage 
and offloading vessel] (FPSOV) and tension 
leg platform: as indicated in Figure 32. While 
the initial capita! cost of such methods is fess 
compared (6 pipeline technology. they do 
COST More tO Operate, Generally fields at less 
size than ome billion barcreis af recoverable 
oi! are suitable for affshore foatling. Figure 
3b shows how large producer platforms can 
be economic for very large recoverable 
reserves. While with floating production 
systems, the systems move vertically and 
laterally, this requires that the pipelines are 
flexible. While the technology of makine 
connecwions to small diameter pipelines has 
been successful), the technology to link 
floating systems to large diameter high 
pressure export pipelines does not vet exist. 

The method of oil recovery in use at 
Foinavern is by means of a FPSOV vessel as 
indicated in Figure 4. The producer ship, 
the Petrojart Foinaven is in fact able to pivot 
about the cenural swivel unit wowhich are * 
attached the risers connected to ihe 
production wells. 

‘The design of the FPSOV Petrojarl 
Foimaven is seen in Figure-3. The pivot unit 
is also connected to ten anchors each of 
some 35 tonnes weight. The ship can swivel 
as required by direction of wind to achieve 
required orieniation. The main body of the 
ship is therefore nat itself anchored. 

The Petrojarl Foinaven is'2 highly 
specialist vessel..A significant amount of 
expeniise in ollshore rechnoloey has been 
derived irom expenence of opermtion in the 
Norwegian sector of the North Sea where 
the imposition of the Nonvegian Trough in 
depths of 300 metres renders pipeline 
solutions impractical Her sister ship the 
Peurpjarl T, operaied by Golar-Nor of Norway 
in the period 1986 to mid 1995 has 
recovered 1000 cargoes without mishap. 

The system of thrusters at port and 
starboard can maintain position and 
onentaiion of craf over the curret. 
Separation of sea water and oil is achieved 
within the separation unit with reduction of 
ail in water concentration to less chan 40 
pans per million. A compressor facility 
pups seamtter dawn production system to 
mainiain pressure within the oi! recovery 
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dreas. Recovered gas is used to power 
generators to Opemte the separator ancl 
conipressor facilities and with surplus gas 
being fared as necessary. A number of 
diesel generators are also incorporated into 
the facility cicsign. 

The FPSOV has five double hulled crude: 
oi] storage tanks which can provide 310,000 
barrels of storage, Ofloadine is undertaken 
using shuttle tankers thar utilise ure Flot 
Oil: cerminal in Orknex: The first oil flawed 
from the Foinaven fieids on the 26th of 
November, 1997 — with production initially at 
15,000 barrels per day burt expected to rise 
as additional wells are brought on stream. 
the total investment before the first drop of 
od was produced, however, was £1 billion. 

One of the reasons for the 18 months 
delay was, among other things, mystericus 
cracks in sea bed equipment which had 10 be 
lifted for repairs at high expense. The west 
Sherland port of Scalloway is beine used 25 a 
buse for the purpose buile entergency 
response vessel Grampian Frontier. 
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Future Atlantic Frontier 
Developments 


The second fietd in the Adlantic Frontier — 
Schiehallion is expected to start producine 
during 1998 — with oil being taken io the 
Sullom Voe terminal in Shedanc. ‘The oil frorn 
the Foinaven field is héiny largely taken to the 
Fif Aquitaine Floua Oil terminal on Orkney 
The production from the much farper 
Clair field, however, will probabiy require 
the investment of a dedicated pipeline, 
since the expected! large volumes of aii 
could not be coped with by FPSOVs alone. 
Figure 6 shaws the explonition and 
zppraisal dolling history within the UK 
sector of the Atlantic Frontier — indicating 
significant increased activity in the 1990's. 


Environmental Inputs 
While the UK government and oil 
companies such as BP Exploration focus an 
the economic and strategic significance of 
the Adantic Frontier develapment, the 
significance of the development is nor lose 
on environmental yroups such a5 
Greenpeace. It was in 1997 during the 
summer ‘weather window" that Greenpeace 
staged a number of contrantations with BP 
Exploration in its development at Sfoinaven. 
This brough: « sivnificant deal of media 
exposure of the project though the 
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considerations are not irivial either in their 
consequences or in their detail, 

The principal areument of Greenpeace 
was Lo leave the oil where jt was out of 


simple respect for glabal warming 


considerations, Quoting current UN 
environmental inipaci scudies, only 
something like a quarter of identified oil 


and gas reserves can be burnt with safety in 
_ anler to prevent the worst implications of 


Hlobal warming. The il industry apparently 
rants £0 bum it ali—as soon 2s ir can. 
However, this argument would apparently 
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Figure 5. Structure of the Petrojarl Foinaven. (Courtesy BP Exptoration) 
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be a valicl ane for the entire world oil 
Industry — nor just 2 sinvle major national 
UK oil company such as BP 

It is not appreciated. that the process of 
well dolling requires the discharge of 
Significant amaunts of water based mud 
CWBM) and synthetic mud (3M). For a typical 
well, around 1500 tannes of rock cutting, 
23800 barrels of WM and 2260 barrels of SM 
will be discharged from the drilling rig. The 
use of’$ynthetic mud provides for a degree 
of hbiodevracability of constituent chemicals. 
High-efficiency ‘shale shakers’ separare the 
mud fram the cuttings in arder 0 reduce to 
a minimum the component of cdischarte:! 
mud. These environmental impacts are 
associated with the drilling phase. During 
the prexluction phase, sanc is also 
recovered with the vil/waier mixture and 
has also to be recovered, processed and 
dumped overboard, 
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Photo 1. Greenpeace 
inflatables disrupting 
seismic testing In the 

Atlantic Frontier. 
{Courtesy Greenpeace) 
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The general lack of data of the life forms 
and environmental tolerance of the enthic 
community around the Foinaven field pisces 
a high degree of uncertainty over the likely 
environmental impact. Thus statements 
which would rend to be over optimistic. 
could be missing vital dependencies and 
canversely, statements of doam and gloom 
maybe <lso unrealistic. It is only now, 
however, that more detailed studies of this 
area are béing undertaken by the Scoutish 
Association for Marine Science (SAMS) 
based at Dunstafinage near Oban. 

One of the species prominently referenced! 
is the unusual cold water cont Lophelia 
pertusa which grows at a rate of about 2cm 
per year. Large reefs located on the sea bed 
at depth are thought io be several thousand 
years och Also, such reefs are probally 
associated with complex focal eco systems of 
fish, crustacearis and anemonies. 
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Such reefs have probably already suffered 
due to the aciivicy of deep sea fishing heats. 
Anxiedes exist chat drilling muds from 
exploration and production wells will 
ultimately damage such coral colonies. 
‘Tropical reeis around the world such as the 
Great Barrier Reef are now discovered to he 
highly sensitive even to low levels of 
environmental nalltion. 

‘The weather window afforded by the 
1998 summer provided Gréenpeace with 
opportunities to draw attention tc oil 
industry wctiviry in the Adantic Frontier area. 
While during 1997, there was specific action 
tgainst BP Exploration in relation to the 
Foinaven field. currenuly atrention was being. 
tlisected towards the Nonvevian sector of 
the Atiantic Frontier where Staroil, the 
Nomvegian State owned oil company is 
active, However, the Norwegian coasteuards 
seem relatively proactive in restraining 
Greenpeace from disrupting such activin: 
One reason for this is perhaps that the 
Nonwegian sector of the Atkintic Froniter is 
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Statoil, however, is a major producer of vii 
and gas — prxlucing daily around two 
million barrets of ofl equivatent and sinnilar 
it amount t0-txit of the entire UK sector of 
the North Sea. 

Previously in 1997, Greenpeace activists 
have attempied to dismupt the activity of 
seismic survey vessels such as the Geo 
Explorer and the Malene Ostervold. Such 
vessels use an array of microphones encased 
in Jong streanters. Each vessel can-draw 
behind it as many as 8 such streamers each 
up 10 3600 meues Ione. A sepurate array of 
aif guns emit explosions underwater of up to 
2500B every 7 seconds. The returaing. 
echoes cin be subsequently processed ww 
detect rock Sediment characteristics under 
the sea bed. It is fikely chat such signals will 
be readily detectect by whales wichin che 
resion —with possible adverse effects 


Claims and 
Counter Claims 


There remains, however, an element of 
uncertainty over territorial eiaims in che 
Atlantic Fronder area with lick of aurcement. 
beoveen the UK. Irelanc, Iceland and 
Denmark (Faroe Isles). Part of this areument 
the claim en Rockall. a barren oHticrop of 


- rack some 289 mifés off the Scoitish 


Mainland. Greenpeace established a camp 
there on the Hih of June, 1997 —asine 2 
brighe yellow sunival capsule powered by 
solar and wind power. The occupation of 
Rockall fasted a record 48 davs, with the 
team leaving on the 28th of july. 

The Faroé Isfés, granted timited self 
government by Denmark in 1918, are keen 
to resolve 2 20 vear of border dispute with 
Britain over the rights to oil anc! gas 
reserves. This could in time lead to the 
Faroe Istes wking their case to the 
International Court ar che Hague. 


Environmental 

ad "= 
Provisions 
Untess one is an ofl industry expert. it i5 
difficult to objectively assess the 
environmental record of the oil industry — 
particulary that of the offshore componeni. 


November 1998 ELECTRONICS AND BEYOND @E® 








There is the perception, however, that the 
oil industry in the UK and Nonvegian sectors 
is taking more direct action with 
environmental factors. According to Smith 
Rea Enerey for. cxanipie; environmental 
protection is now estimated to amount to 
3.2% to 4.9% of capital expenditure and 4% 
of operating costs for any project. Sums in 
the region of benween £234 and £340 milion 
are probably being spent each year by the 
UK and Nooway in its oif producing areas. 

i is hoped that as environmental 
standards are improved in the UK 2nd 
Norway. outer countries with extensive 
offshore developments such as Angola, 
Brazil and Australia will adopt equaily 
cifective environmental practices and 
perhaps utilise the services already. 
developed by the UK and Norway: 

While the ail companies see each barrel 
of oit safety brought ashore as 2 griumph, 
environmental groups would view this as a 
failure, as sooner or later it contributes to 
an mcrease to the carbon dioxide in the 
aimosphere. The increasecl expenditure on 
environmental aspects is more than offset 
by significant cost reductions brought 
about through new geosciences and 
deilling technologies. Trends in technology 
and economic of prextuction, lor example, 
has moved the emphasis to module 
production units — away [rom expensive 
fixect platform systems. 

The ail industry is very much a barometer 
of work! economic activity and passes through 
phases of rising and fling demand for new 
produciion ‘drifting facilities. During 1997 the 
demand for dnlling facilities in the North West 
European Contincnaal shelf (WWECS) was 
munning a a -{0% increase. But with the 
demise of sever! of the tiger economies and 
economic uncertainty in japan, the stacus of 
Uke oil industry is less cerain — particulary 
when ail prices have fallen to almost an all 
time low: Brent Crude at $43 a barrel 
represents a 25 vear low. Have the metliods of 
production become too cost effective? 
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Table 1. Major sections of offshore Industry. 


The Octopus 
of Technology 


The oil industry accounts for a Ieepe sector 
of UK industry and as such represents 2 
marker which is exceedingly diverse and 
which is becoming increasingly dependent 
on mexiem techodlogy, 

A subset of various categories of 
economic activity listed in table 7. 

Each of these major heaclings can be 
subdivided into numerous smailer ones. 
The characteristic of the offshore oil/gas 
industry is that so much of its activity is aut. 
of sight of the majority of individuals, This 
rends to hide its zrue economic. relevance 
and also give only limited exposure of new 
technologies usec! in both exploration and 
production. There are of course also 

The experience of developments in the 
Adantic Frontier is characteristic of a global 
perception that deep water production of 
oil can supply the word with addizional 
multi billion barrels of oil. This has 
stimulated demand for deep water 
exploration vessels — these able to operate 
in depths of greater than 500 metres. 


Planning for Disaster 


The Shetland Isles know all shout disastrous 
oi spills. The tanker Braer foundered on 
Shetland on the 5th of January 1993 and 
85,000 tonnes of oil were spilled directly 
onto the coast. By the 5th of January 1998, a 
total of £47 million had been paid out of a 
contingency fund but with another £70 
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Figure 6. Exploration and drilling histary within the UK sector of the Atfantic 
Frantter. (Caurtesy BP Exploration) 
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Photo 2. Greanpence's — 
occupation of Rackali Ia 
4997. showlng tha solar _ 
panossAvindmilis used ta 
provide power for tho 
accommodation modulo. 
(Courtesy Groanperco) 
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million remaining ouistanding io claims and 
unlikely to be resolved. A serious ail spill in 
the Adlantic frontier could result in oil 
coming ashore at Shetkand in as little as 
three days ancl would probably be spread 
over a large area of sen surface. 

There is anxier, however, that the nearest 
Zovernment salvage tug is situated in 
Stornoway — some 250 miles away which in 
the event of a serious incident involving a 
tanker off the coast of West Sherland would 
be of litle value. Oil cankers pass through 
the critical channel] at a frequency of ané 
per day — though there is no compulsory 
fitting of radar wansponders to crack 
potential rogue tankers and there is no local 
dedicated radar facility for zracking positions 
of tankers in the vicinity of the exposed 
channel. Thus when it comes down to it, 
the rechooloey exists to allow for greater 
safery but so far the governrnent has.nat 
implement the improved safety features 
which the lacal community see as essential 

With expansion of procuctian in the 
Atlantic Frontier underway, this will resutt in 


increased maffie in-and around Shetland, 


with the chance of a repeat of the Braer 
incident more likely. The key factor in all of 
this assessment is the treacherous weather 
conditions dat can cause initial problems 
and often render emergency assistance 
inélfective or impossible to render. 


Wave Watch 


The very incident of ihe Bmer, however, °’ 
emphasises the wildness of the weather 
found within the region of the Adantic 
Fronder. There is now an awareness that 
weather conditons are actually worse than 
in the northern North Sea. There is also 
general agreement, however that the 


weather west of Shetland is probably amony. 


the worst weather conditions experienced 
by the ofishore industry on a vlobal basis. 
The wiles of the deep sea fishermen were: 
indeed true. In order to better inform 
apenitors in the area. the Met Office are 
now supplving advance wamine of wave 
height, frequency, speed and direction in 
onler to opiimise efficiency of oil drilling 
and production. 

This sombre reflection on the need for 
better wave information has come from 
draniatic experience of the wild power of 
the sea. The. bows of the 300,000 tonne 
ianker Mimosa were severely damaged by 
huge seas in February 1995 with also a rig in 
the vicinity being damaged. Two years tater 
ihe. same rig lost nwo anchors in a severe 
stocm While waves mare than 70 feet high 
caused minor damaee to the dleck rail of the 
production vesse! 

Petrojarl Foinaven. One of the things to 
emerze from such experience is thai rig 
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structures are vulnérabilé to the fequency of 
waves as weil as to their height This has 
placed imporiance on detennining swell 
pernxd and direction as well as significant 
wave height. Wave pauerns are inherently 
complex and can initially be reparted inro 
mwo main types — waves beneath active 
storms where the waves are Jocally 
gzeneratect and the swell which may be 
generated by storins chivs previously several 
thousand miles away. Matters are further 
complicated by the faci chat waves of 
different frequency travel at different speeds. 
While the local type of wave is much more 
visible and predictable, che unexpecied 
arrival af distant swell poses problems for 


the whole alfshore of] industry. 


Summary 


On 2 global scale. a wide range of 
technologies are being harnessec! to recover 
oil and gas from increasing depths of 
ccean/sea and in so daing increase 
substantially the reserves of fossil fuels 
available for buming. This has represented 2 
massive investment in new 
drilling/production systems and required 
the integration of a broad cangé of 
vechnologies to control and monitor 
instulations. These developments have 
tended to iake place aut of the gaze ofthe 
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public eye - with emvironmennl groups 
such as Greenpeace managing to grab to 
nceassionat headlines relating ta the Atlantic 
Fromier but without che media ‘appearing to 
appreciate ihe funciamental reasons far 
Greenpeace’s involvement 

The massive investments in oil/e3s 
recovery is an example where the 
investment required has’ come from the 
industry itself — paid for in the end by the 
consumer. A vast neavork of camnanies and 
consultancies would appear to be engrged 
in moving forward rapidly new techniques to 
implement new challenges. The toral global 
invesunent hudger for developing new 
rechnology in this sector must indeed be 
vast. There would in particular appear to be 
considerable scope to make the recovery of 
oil and gas even-more cost elfective in the 
shor tem anct protong the age of oil 
hevand previous sec limit, The ail 
companies at any me see it that way: What is 
eoing, therelore, to tip the balance benveen 
‘brown technology and. ‘green’ vechnology? 


‘Points ‘of ‘Contact 
BP. Exploration. | 
Goverment and Public:Affatrs 
|Farburv ‘Industrial Estate, Dyce 
Abérdeen,'AB21 7BP 
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ast month, we examined 

various removable storage 

peripherals from Avatar — 
aul Jomega. In this issue, we 
iake a close look at the 
imation/Lexus Supentisk, anc 
products from Syquest and 
Panasonic. 

[n the last two articles, we've 
discussed the importance of 
removable mediz: Todav's 
products olfer a high capacin: 
and are hence ideal for backing 
up tour date, removing. less- 
usact daca from your hard disk, 
boasting your PC’s stone 
cipuicity Or transporting large 
amounis of data from one 
machine to another. ‘To 
suimntarise, there ne nwo 
routes that you can urbe. The 
first is the disk — as exemplified 
by systems like the omega Zip 
and Syquest SparQ. Because of 
their randoni-aecess naire, 
disks are relatively fast, but 
quite expensive in terms of 
cipacity-peepound. OF course, 
there are exceptinns — CD-R 
disks store 650Mb of data, anc 
can be bought for less than a 
pound. The cisks cannot be 
rewriien io, however, although 
they can be read by any CD- 
ROM diive. As a result, they're 
ideal for archiving purposes. 

The second route is tape 
which is cheap and capacious: a 
£75 Ditto Max cartridge, Jor 
eximple, wall stare up ta 7Gbh. A 
Pinasaniec PD disk, which costs 
the same, sall only store 650Mb. 
Unfortunatery, iape is a senal- 
access medium and cannot 
hope te campare with disk as 
far as cransfer speeds ancl seek- 
times are concerned. Tape is 
heace ideal for applications 
where ahsolute performance is 
less Important than capacity, For 
this rcason.. tape systems are 
conimonty used to back upa 
hard clisk, Most tape clrives aré 
supplied with back-up 
scheduling software that 
automaticaly copies files to the 
tape during avernight sessions. 
when the PC is untikely to be in 
usc. Juse as well — hacking up a 
modem average hurd disk can 
iike several hours. Ha ‘verify’ 
Operation is to be carried out, 
ta ensure that the cits is 
corectiy written to tape, then 
the procedure will take awice as 
lang. Back-up schedulers 
génerate repurts that can be 
exuminect t¢ morc social 
acceptable hours. 

In this article. we'll take a 
look at the Invasion Supercdisk, 
courtesy of a Mitsubishi drive 
distribtred in the UR by Nexus 
Peripherals. The 120Mb 15120 is 
#lso backwards-compatinie with 
the more established low- 
capacity 720k and 144Mb 3.3in. 


PARSE EE GGG Re aee pe 


e+hhadaber 


PUFA PEPELE Feb aeSeeeEiaetras 





Removable 





coescoee BARTZ > ccccees 





i 





Martin Pipe continues his look at the 
different types of removable media. 


lomega Ditto Max. 


foppy disks — this is one of this 
system's main benefits. Well 
also examine the Panasonic PD 
system, which employs phase- 
change technalugy to stare 
650\ib on a caddy-enclased CD- 
sized disk, The PD drive 
reviewed will aso read auctio 
Cds, and CD-ROMs at up ta 24x 
speed, Rounding olf our look at: 
disk media are wo prachucts 
from Syquest. The first is the 
old 44-38.200Mb 5.23in 
cartndge svstem. which is sill 
popular i in certain circles nearly 
ten years afier its original 
iIntrntuction. Syquest’s newest 
product. the SparQ, uses very 
sunilar technology. However, 
the Spar) cannes are 
smaller, cheaper and will store 
up to iGb. 


Imation 
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LS-120/SuperDisk 


The SuperDisk, orvinally 
known as the LS-§20, is seen by 
many.as the replacement for 
the gocxl of 3.5in. Ronp. After 
formatting, csé¢ medias heltds 
120Mb (against Zip’s 100M ib).- 
Rather more key in its list of 
benefits, however, is the cirive’s 
reaiweite and format 
compatibilivy with older 14M 
and 720k clisks. Imation, the 
developer of this format, 
delisermiciy gave the new high- 
capacity media the same 
dimensions as the conventional 
floppy. Although the SuperDisk 
hardware is backwards- 
compaghble with altlér fappies, 
vou obviously cannoi read or 
Write to the SuperDisk medina. 





on stankhanj drives. Backwards- 
compaulility with floppies is, 
however, winning the 
SupercDisk many new friends — 
particularly those amongat the 
PC manulacturing fratemity. 

PC ventlors love the fact chat 
you cin simply replace the 
convention:l floppy drive with 
the SuperDisk. Conversely, 
those who integrate Zip drives 
into their machines have ro 
retain the flappy drive, since 
the wo formats are 
fundamentally incomputible. 
Most people, after all, still need 
the ability to read floppies — 
whether to access archived dam 
or install sofware. The 
difierence in price between 
othervise-identical new 
machines equipped with and 
without SuperDisk is minimal — 
after all, the cost of the original 
Hoppy drive can be offset 
against that of the SuperDisk 
hardware. FujitswICl NEC and 
Compaq, amongst orhers, are 
offering SuperDisk as an option. 
Mitsubishi has designed a low- 
prokle drive, the POMCLA- 
interfaced Travei]20, specifically 
for integration into notebook 
PCs. Some models, meanwhile, 
are Offerect with an optional in- 
built slimline SuperDisk drive, 

For this review, we opted for 
the internal Mirsubishi drive 
tlistribured in che UK by Nexus 
Periphersils - the same 
company, incidentally, that 
imports the Avatar Shark we 
examined last month. This dive 
— which, tor uperacding, has the. 
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LS-120 properties displayed 
under Windows, 








same dimensions of a regular 
3.21n. Hoppy unit, hooks up 1o 
the PC vit an IDE interface. 
There are no plans 10 introduce 
a SCSI version (or write 
Macintosh drivers, for that 
matter). Orher forms include an 
exter drive that hooks un ro 
a parallel port —this modet is 
Suitable far all desktop are! 
notebook PCs. ‘Fhe Nexus kit 
includes, drive apart, «an UDE 
cable and driver CD-ROM. Also 
an the CD-ROM are lt 
versions of Norton Utililies and 
Namen AntiVirus — quite useful 
if vou don’t have this software. 
What you dan’t get, however, is 
a bkiok cisk.. 

The SuperDisk ~ anct internal 
4 dies, for dvat matrer - are 
capable of actine as boot drives 
in the same way that a 
conventional floppy car. 
However, your PC needs to have 
a compatible BIOS, Most PCs 
bought in dhe last year or so 
should be OK — if it is, then che 
drive will le automatically 
recognised by the BEOS's ‘IDI: 
hard disk recognition’ utility and 
rou'll be abt 0 specify 
‘ZIP/LS120 then C:, or something 
0 tim effect, in the hoot onder 
sequence configuration sendin. If 
your PC is an older model, then 
vou wort be ahle to boot irom 
the SuperDisk and yuu might 
neext to retain your existing 
flappy drive —heing.able to boar 
up from 2 removeble disk is an 
essential diaumostics fearure. 
Fortunately, there are ahemiatives 
© this clumsy stare of affiirs. 

Yau coukl replace che 
motherboard (cheap enough 
these days, and you'll probably 
also get an averall performance 
boost into che bargain if the 
motherboard is mare than 
three vears old), upgrade the 
BIOS, opt for the external 
pumillel port-connected clrive or 
invest in dedicuted conmm@iler 
cand. — the Promise Supers. 
The litzer is nn ISA card! that 
selts for £30 or so. I found thar 
there were various problems, at 
least as faras my original sysiem 
(buile around an Intel. P133 
processor und Triton-based 
Supectficro PSSCMS mocherixaini) 
was concerned. Similar 
problems coulct occur with non- 
corpatible systems. Eyiny to 
zcvess the SuperDisk —which 
appesred as a ‘removable drive’. 
rather than chive A — 
occasionally made the syseem 
qush. When ihe system was 
upgraded ta much more (and 
powerfull) necent Intel TX-basecd 
matherhward and AMD K6/266 - 
at a combined casi of anound 

A150 — the SuperDisk became 
(the hounible) drive A — as it 
should be. AIF then worked well. 
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Performance 
VWiindows "S45: 
DOS: 


Drive cast (inc. VAT}: 
Media cast{inc. VAT. 
Madia cost per megabyte: 


281.08 
£40 
5.Sp 


In most cises, the SuperDisk 
drive will be. connected to the 
secondary IDE port — the same 
one that the CD-ROM is 
attached to. For best 
performance, the primary IDE 
pert should he dedicated ro 
hard disk drives. The CD-ROM 
dive is kely to be configured 
as 4 primary device — i such 
cases, the SuperDisk should be 
set to ‘slave’ — there are 
jumpers for this purpose. With 
recent systems, thar’s if — 
reboot the machine, and the 
exira cupacily of the SuperDisk 
will be available. You'll only 
need to install software drivers 
if the svsiem BIOS is 
incompatible (untess you're 
using 2 Promise SuperMas) or 
you Te running any version of 
Windows alder than the OSR2 
release af ‘95, 

One of the SuperDisk’s 
problems is tha: of media cost ~ 
is Street price is similar to that 
ofthe Zip, despite the faci that 
its physical build quality (and 
appeinince, for char maier) 
mtkes one think of a 40pence 
HD flappy. fa comparison, the 
Zip cartridge is a massive 
construction. Part of che 
SuperDisk’s expense is 
undoubrecily assaciite! with the 
complex magneto-optical meclia 
insitle. “This flexible disk hus a 
servo panem, in the form of HX) 
special tracks, etched into it at 
the factory: SuperDisk drives 
employ a laser to read this servo 
pattern and alien the readAwrite 
hreael — the *LS’ pan of the 
ongina name, if vou haven't 
alrcady guessed, stands for ‘laser 
servo’. The use of a laser serve 
system allows precise head 
positioning, ind hence 
narrower tacks can be written 
anc read. Zip also uses setvo 
tracks, afbeit 1 convenzional 
magnetic onc. The SuperDisk 
media itself is composed of two 
lavers of high-lensiry metal 
particle (MP) material, 

The other problem is that of 
speed. The SuperDisk is nor 
very fast in its own right at all— 
@ transfer race that’s only five 
times faster than a floppy, anc 2 
panderous aversec seek time of 
?Onis. It does make remolar- 
floppies run faster, however. 
Fortunately, caching sofware — 
the ‘1$120 Performance 
Accelerator — is naw available 
for Windows ‘95, Sounds eocul? 
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In theon, ves. The downside is 
that you have to buy this 
software separately, and even 
then you have to live in the US 
to purclisse ic from the web site 
Chitp:/Avwwsupercdisk.conz) 
apenutced by imztion, che 
format’s Inventor. SuperDisk’s 
mia advantage is unit of 
Dackwards-compaubility with 
older media —~ indeed, im:tian 
reckons that it will replace the 
Boppy disk entirely Juse don't 
tellany Macintosh enthusists 
that, though! That said. there 
ae rumours that a third party is 
developing a SCS! interface for 
SuperDisk hardware it is 
ancipatcd trac the niedia price 
should fall with time; Zip disks, 
meanwhile, have held their 
price fairly well since 1995. 

Software bundle: NOS (5.0 
or aewer) and Windows 3.x°95 
drivers, Norton Utilities 2.0, 
Norton Antivirus -{.0 

Contact:Nexus Peripherals, 
(01491) 413663. Web: 
http://waw.nexusp.com, 
http://www. superdiskdrive.co 
m, http: //wewd. superdisk. com 
or http://www. 1s120.com 


Panasonic 
LF-1097 PD/ 
CD-ROM drive 


The PD system was ariginally 
launched back in 1995. and was 
2 functional precursor to the 
CD Rewritable format that is 
now becoming popular. Indeed, 
there are nuiny similarities. 
Panasonic's PD drive will read 
CD-ROMs ancl audio dises, or 
store up 10 650Mb (632Mb, 
after EAT-formartineg under 
Windows *95) on special 
removaltie media. The 
resfiuible media Salsa 
conceptually very similar to CD 
Rewritable (CD-RW), being 
based on phase change 
technology. Here, the marenal 
thin forms the cdisk’s reconting. 
surface can be in two states or 
‘phases’ — hence the term 
‘phase (change) dual’, from 
which the *PD* name is derived. 
This property is entirely 
responsible for the fonmnat’s 
rewritable nature. In its original 


stare, the marenal hus a 


polyerystalline structure. 

When heated by the laser to 
create the pits, if goes into tin 
amorphous (non-crystalline) 
state that fas 2 lower refiectivity 
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(by a factor nf 10%) isan the 
unwritten crystalline arcas. ft is 
this <tifference in reflectivity 
berween the vo states that 
forms the basis of subsequent 
reading operations. As with 
CD-RW erasure involves 
localised heating to ztround 
20°C. The PN drive, like 
modem CD-RW drives. supports 
‘random erase’. Here, (le write 
and erase proceclures are 
cambined ‘on ihe tiv”. As a result, 
the ccive behaves just like a 
hard disk as far as the user Is 
cancemed. it is possible to 
replace one fle with another— 
there's no need. as there was 
with earticr CD-RW drives. 1 
wipe the disk completely in 
onder to reciaiim the full capaci: 

This fatest-zeneration PD 
drive doesn’t look much 
differen from the first model. 
and indecd closely resembles a 
regular CD-ROM drive. There's 
8 Lront-loading drawer that 
accepis CDs or PD media, an 
eject button ant! a pair of LEDs 
that indicate drive stazus and 
media type. The tay is 
panicularly interesting. There 
ure a couple of retaining clips 
that have co be pushed upwarils 
whenever CDs are ingeriect. 
These clips are not required for 
PD medi: — they"re pushed 
dawn so that dhey're flush with 
the tray when PD disks — 
because the media is encased in 
2 cient plastic ‘envelope’. A 
shuner on the envelope allows 
the drive to uccess the mectia. 
The envelope also fernures a 
Wott-protect lug. An upshot of 
the PD drive's tray design is thax 
the drive can be mounted 
horizontally or vertically — in 
particular. those clips prevent 
COs iron falling out, 

Audio CDs aren't particularly 
well citered for — there's no 
headphone soeckes. volume 
conwol or S/PDIF digital audio 
output. Round the back of the 
drive are a 5$0ay header — dis 
drive has a Fast SCSI-2 interlace 
- SCSI 1D ancl termination 
lumpers, and a stereo CD sudio 
output fora soundcard, 
histiling. the PD drive posed no 
problems — our PC back an 
Adaptec 2940 and EZ-SCSI 4.1 
utilines, which supports 
removable media, The drive is, 
however. supplied with 
CuorelSCS! — a set af SCSI 
utilities for DOS, Windows 3.x 
ancl Wintlow's “95 (NT provides 
inherent suppart for SCSI 
devices). There's also an OS2 
driver, but Macininosh suppart is 
only availahle through third- 
party utilities. CorelSCSI 
includes drivers thai wlow your 
PC to recognise the drive. When. 
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installed, the PD drive gives you 
nv drive testers. The first ‘read- 
only ‘drive’ is exclusively for 
CD-iwpe meaia. while the 
second — which supports rearl 
and write openitions — is 
exclusively for PD medis 

The CD-ROM read 
perfonnance of this lates: drive 
— the LF-1097 — js 24s speext — 
in other words, prety fast. As + 
result, you can get rid of vaur 
existing CD-ROM crive and free 


Performance: 


Windows “G5: 
DOS: 


£315 
mo: 
BZSp 


Drive cast {inc, VAT): 
Yiedia cost fine. VAN: 
Mea cost per megabyte: 


"PeeC lL Eidetami beard ebas 


up a drive bay if necessary: 
Previous PD drive moatiels were 
retaiively sfugsish wid CD- 
ROMs. It’s good 1o see thar che 
LF-1097 is multi-teac 
compatible, and will hence reac 
CD-RW disks — even if it can’ 
write 10 them. The laser 
wavelensths involved during 
the writing process are too 
different, zccorting to 
Panasonic, anc! so we're unlikely 
fa sce a PDCD-RW/CD-R CD- 


O:20Mb'sec {write}, O.35Mb/sec (read) 
O.aMibisec (write), 1iMosec {reac} 
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ROM drive. A shame, really! The 
drive will also read CD-Rs. 
PhoinCbDs, VideaCDs, and 
muli-session discs in addition 
to CD-ROMs and audio CDs. 
CD-R audio junkies will be 
pleased to learn that the LF- 
1097 handles CD nudio 
extraction at 510Kb4Asec — in 
oiher wards, just over 3x speed. 

We found daar the PD system 
is also reasonahly fast — under 
Windows '95, a 225Mb folder. 
containing muny files of varying 
sizes, was capied from the hard 
cisk in just over eight minutes. 
Access times are quoted as 
%6ms ior PD. and S3ms for CD 
media. Nowhere near a good 
hacd disk. but perfect 


Panasonic LF1097 PD/CD:ROM ‘drive 
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acceptable for most 
applications. Panasonic also 
claim tha: PD ctisks can be read 
by the company's latest DVD- 
RAM drives. Unfortunately, 
nathing else — 2part from 
anomher PD drive — is 
compatible. Anc therein fies the 
prodlem with PD - for the same 
Price, you can purchase a CD- 
RW clrive. CD-RW media costs 
about the same — ar slightly less 
than PD meclia, and can be read 
by the latest ‘muiti-rcad’ DVD- 
ROM and CD-ROM drives. That 
said, the PD enclosure provides 
added protection to the media, 
and that's distiner sclvantage 
over CD-RW: 

Saftvare bundle: 

CoreiSCs}, drivers for Windows 
3.x DOS Windows °95°0S7. 
Seagate BackupExec 

Conici: 

Panasemic Induscrial Eurape, 
Willoughby Road, Bracknell, 
Berks RG12: SFP 
Tel: (01344) 853193. Web: 
http://www. panasonic.com 


Syquest $Q5200C 


This is the last in a line of 
remoavahle 5.25in. medi: 
sysienis, produced by Syques: 
since the tate 1980s. Ail of chem 
are SCSLinterfaced, which 
reflects their professional status. 
The first hact a capacity of 
44 Mb, ancl was one of the first 
atiordable removable disk 
systems introduced. Then came 
an S8Mb version, followed by a 
200Mb model — the latter 
$Q3200C being examined here. 
The hater drives are reacl‘wtite 
compatible with earlier media, 
although they won't format all 
disks. You can still purchase the 
SO520KKC fram some venciors, 
although it is no longer beirig 
made in large quantities. 
Production of the 44 and SSMB 
variants has long since ceased, 
although technical information 
and drivers are still available on 
the Syquest web site 
(http: //waw.syquest.com) The 
early appearance of the Syquest 
removable cartridge, and irs 
Mac-friendly SCS! interface. led 
ta some industries 
stanthin ising on it as a means 
of transporting.it irom one 
locadon to another. 

for example, publishers 
would stick Quark Xpress page 
lavouts, fonts and scans anto a 
disk, and sencl it to the 
company responsible for 
producing the hich-resalurion 
fins neced by the printer. Not 
so Jong apn, this magazine was 
in Syquest form ai some point. 
Creative industries are loath to 
let go of their $.25in Svquest 


Syquest SQ@5200¢C., 


drives — or their Apple Macs for 
that matter. Slowh, however, 
these drives are being replaced 
by more capacious (and 


cheaper) media — nowhly CD-R. 


‘Electronics’ is now sent to the 
repro house in this form, the 
disks being revumed to the 
editor who retains them as 
reference ‘archives’. 

The 8Q5200C tooks identical 
to the earlier drives, with 2 pair 
of status LEDs and some 
prehistoric-looking mechanical 
contrais, And indeed in terms 
of use, the 5200 and its 
predecessors are quite clumsy: 
Yet the procedures must be 
followed correctly, or dhe disk 
and/or heads mipht be 
iiamaged. Pressing a ‘stop’ 
button disengages the heacts 
and brings the planter to a hal. 
After this, an ‘eject’ lever is 
pushed to the right to release 
the cartridge. inserting a new 
carindge brings the lever to a 
haifwry position — when it's 
pushed to the left, the hearls 
and drive engage and the ‘stop’ 
button terurns to its original 
‘press-uble" position. Doesn't 
sound very high-tech, does ir? 

Conventional hard disk 
fochnalogy forms the basis of 
the 5.25in. Syquest. There are 
mo heads, which are mounted 
on an ‘fork’. This is positioned 
by an el@cromagnet uhar's very 
similar 10 a loudspeaker’s voice 
coil.;Fach of the two heads 
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reacts from, or writes to, one 
side of the 5_25in. sputreredt- 
aluminium platter The laser is 
enclosed in a smoked-plastic 
Wiite-proteciable cartridge with 
a spring-loaciex| shutrer. 
Inserting the cartridge opens 
this shutter, thus providing an 
aperture for the heads to vet 
inte. Unlike hard disks, the 
3.23in. Syquest ist 2 
hermaticaily-sealed systenn. It 
doesa‘E need to be, according 
to the manufacturer. because 
the recording density isn't 
particulitddy high. [n acklition, 
the heads don’: move as close 
10 the disk surface as they da 
within # hard disk. Those heads 
ure quite sree by modern 
standards, and workable signals 
are induced in them by the 
media during read cycles. In 
addition, the write current is 
quite high. 

The Syquest 5.23in. system is 
very reliable, and this has 
undoubredly countect towards 
its fong-rerm acceprance. I have 
an old 44\ib disk that was fast 
Writien t some ume in 1991, 


and the data is still readable 


with ny SQO5200C. Such 
reliability has entleared it to 
creative busy-lodies — after ail, 
once an idea is lost, it cannot 
easily be recreated. Drivers are 
unrersally available, and most 
SCSI utilities packages (such as 
Hard Bisk Tootkit for the Mac, 
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and EZ-SCSI for the PC} provide 


suppart for it a5 a ‘removable 


hard disk”, Data uansfer speeds 
reflect the age of the system's 
design. Although we had no 
trouble writing and reacting 
sustained-rate CD-quality digizal 
audio streams to an 88Mb disk 
under Windows 95. overill 


.Performance 


Peformance Windows 695: 
‘Drive cost (inc, VAR) 
hrectes cost finc. VAT): : 


Neda cost ger megabyte: 


£276 
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DOS and Windows iminsfer 
Fates were quite low during 
wite operations. Reading was, 
however, a good deal faster. 

The avenigc seek limes 
chitmed for the 505200C — 2 
mere 19:ms —are quite 
impressive for 2 formar of its 
size and ave. Indeed, a much 
more recent Syquest design - 
the SparQ, which is hased on a 
3.3in. disk — only Improves on 
this figure by 7ms. However. 
the SparQ offers a superior data 
uiosfer rare, ancl this was 
purticularty naticeable when 
copying fiurge files under 
Windows '95, The biggest 
downfalls of the 8Q5200C, 
though, aré uncdoubtediy the 
hie¢h cost, limited capacity anc! 
physical size of the media. 
Same industries, such as 
multiniedia develonment and 
printing, need to have ar lease 
one of these drives uround ta 
cater for client media. Quiside 
of these interests, youre best 
advised to vo elsewhere these 
days. Nevertheless, in terms of 
technology, the 5.25in Svquest 
is a ‘golden oldy: that’s stock) 
the tesi of time remarkabh: 
well. Many aspecis have found 
their way onto the SparQ). as 
we ll discover. 

Software bundle; None 

Conzact: Syquest Technology 
limited, Wivois Court. 
Sulowiield or Reaching, Berks 
RG7 1P¥ Tel: (01189) 880207. 
Web: http://w. syquest, com 


O.U0Mec furite), 0.65) bisec (read) 
O.12ibsec (ite), 0.70!b'sec (read) 


£52 (for 2001 carridge) 
26p (vith 200M|b cartidge} 
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‘Syquest 5-25in disks have been around for some time. 
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Syquest SparQ 
The recendy-launched Spar is 
designed to compere heacl-on 
with the Jomess Jaz, anet huts 
the same tormatied! capuctiv of 
1Gb. Indecc, the 3.3in. lists 
are physically very similar. 
lnstead ofa SCSI-2 Interface, 
however, the Spar) relies an 
an IDE (Mode 4) interface. 
Currently the Spar is PC-oly: 
the support operiting systems 
are DOS Windows 3.x. 
Windows 95 and N'F 4.0. 
Syquest plan to jairmxduce a 
version with a USB (Liniversal 
Serial Bus) interface - one of 
the first sturmge products 10 
support this new standarch. This 
new version is primiurily 
intenderdt for Apple's new iMac, 
which places 2 great deal of 
emphasis on LSB. The IDE 
version can be conficured asa 
hont device if the BIOS is 
configured appropriately: lt has 
the same dimensions as 2 
floppy drive, and will fit into 2 
3.35n. bay, There is alsa 
lapwp-friendly ‘external’ SparQ 
available for the same price as 
the [DF-imerfacec! version - 
ihis hooks up toa PC via its 
parailel port. Parallel port-usage 
reduces oven) perfurmance- 
you gét 2 burst uansfer rate of 
only 2Mbsec, which doesnt 
eet close to the 16Mb‘Sex 
possitte thrauch EE. 

The Jay, which is also 
avaiable in external nn 
intemal varianes, is rather more 
expensive than the Spart) in 
terns of both drive anct media. 
The SparQ has much in 
commen with the Syquest 
>.23in, curiridge system 
descnbed above. Incleed, the 
same basic hard disk-rype 
technology is emploved. Each 
cartridse-pyisected! SparQ disk 
has a single spunered- 
Wuminiun pliater with wo 
lubricated recording surfaces. A 
springtoaded shutter on the: 
front of the cartridge opens. 
When inserrécl intu the drive. 
The heacls, which are mounted 
on a hard disk-type voice coit- 
driven positioning arm, enter 
into this upenure curing use. 
Compared to the 503200C, the 
heads move much closer to che 
pntter. In acdition, che daz is 
packed much more tightly - 
after all. it does fit half 2 


siralyie one each side of the 


3.5in platter. As with Jaz and 
SuperDisk, an embedded servo 
track urrangenient on che cisk 
platter aids precise head 
posidoning. Access time is 
qnroted as 12ms. 

Dust ant ether airborne 
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Performance 
Virddonvs “85, IDE: 


. Orive Cost fine. VAN: 
Media cost finc. VAT): 
Media cost per megabyie: 


E£L76 
£33 
3.2p 


contaminants could pose a 
problem. paniculariy since 
hard disk-type hennctic sealing 
isn't possible here. Svquest has 
ttker vanaus measures 0 
avoid such problems, First of 
Hl, che dive door ‘flap’ shuts 
whether or not a disk cartridge 
is inserted. It. provides a good 
seal, and hence helps to 
prevent dust from getting inte 
the drive. For the same reason, 
the dnve bodv'ts coated by a 
protective cavefing 10 reduce 
the risk af dust being blown. 
into the drive by the PC's fan. 
When the disk is inserted, the 
platter is spun‘ac a high: inital 


speed (7200rpm), before 


Setting down ta 4400ipm. The 
higher speect causes any dust 
particles to ‘fling’ outwunts. 
Fhev are then directed, via a 
series OF moulded channels 
inside the cartridue housing, io 
the head aperture and hence 
into the drive itself. Accordinsyr 
to Syquest, anv dust instide she 
drive itself is coliected by a 
filter with a life of 20 years. 
Syquest chims high reliability - 
250,000 hours MIBF (mean 
lime berveen failures), and a 
data error raté of 9 in 10. 
Setting up the-SparQ is 
stratehtforsard enough. Rounct 
the beck of the drive arn 
jumpers that allow it ta be 
configured as a slave or master 
device. Mast modern PCs have 
mo IDE chinnefs that support 
up to four devices. Because 
myst such PCs only have 2 
hard disk an! CD-ROM drive, 
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Vu get two spare channels. As 
a result. most PCs should be 


able ta support the SparQ), 


provided dat they have a spare 


hart disk-npe power connector: 


and vacant drive bay. Aldchaugh 
the SparQ is a 3.3in. device, i 
is supplied with an ackaptor chat 


allows it 10 be fitted snugly inte 


2 5.25in drive lx: For some 
reason, the 5V and J2V pins of 
the SparQ’s power connector 


are recessed relative to the OV 


nits. This is downright stupid, 
because the contact surfice 


area is reducect and reliabitity 


could suifer Lnorec this on ovo 
samples of the inernal SparQ. 
-Ah yes, nwo samples. The 
first we had failed] on poweeup. 
After the disk was clicked into 
position, the drive spun up. As 
it did so, 4 loucl and worrying 
grating noise was heark [tr 
appears that ane af the heztts 
hadn't been secured properly 
TO its mountines, and 
it skated acrass ihe 
disk surface. Harel: 
surprisingh, che media 
was also ruined - zt 
subsequent format on 
a hencrional drive 
returned loads of bac 
sectors. Quite 
worrying, it has to be 
saich A second sample 
af the Spar 
presented no such 
problems, ancl upon 
reboot the ciive was 
accessible, It appears 
in “Sy Computer’ as 2 
removable drive. The 
‘staner’ SparO clisk 


Syquest SparQ and Ditto Jazz - very simitat! 
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contains 3 wuriery of ‘free’ 
saitware, for tasks that include 
back-up. off-line Web-browsine 
aul virtis protection, Also 
supplier! with the crive, on a 
floppy, is 2 Syvquest utility that 
allows disks to be mounted’ 
unmounted, write-protected 
and formaced.-This cisk also 
contains drivers chat allow the 
SparQ 10 be recognised by MS 
DOS, We found the SparQs 
perfomnince to be excellent - 
It's roughly the same as an 
oltter IDE hard ¢isk. In actdition, 
it's Breit value for mone. 

Software buncdle: Syquest 
Lidties uilities diskette (for 
DOSWindows 3.%.95,NT 4.0), 
SepaSotl Heat. Net (internet 
gaming). Novasror Novadisk SE 
(hard clisk backup) Serif 
DrawPlus SE (drawing! 
graphics). Netresults WebVCR 
(ofHine web browsing), 
AlmeVist Howry (multimedia e- 
nul), Sonne: (USspecific 
Iitemet tial), McAfee WebScan 
(virus prorection). 

Cantact: Syquest Technology 
Limited, Wivois Court, 
Swallowfield nr. Reading, Berks 
RG? IPY. Tel: (OL189) 880207. 
Web: http: //wew. syquest.com 
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You’re onto a Winner 
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Try our service for FREE and give yourself a chance of 


‘winning a top spec PC. 


kectronics & Bevon«l js 
pleased to offer our 
fers an extra-special 

deal in conjunction with Demon 
iniemer — the UK's biggest 
Imemet Service Provider. Nox 
only cin readers use che cover 
CB to uy che service for 30- 
tlavs for FREE, but simply by 
taking out the trial, you will 
automatically be eneredd into a 
prize draw to win a tap-netch 
PC. 

Proviciedd courvesy of Denon 
Internet. this will be 2 swstent 
thai will make you the envy af 
computer Owners even where. 
A 400ME2 Pentium I] 
processor, OEMB memory, 4 
6GB SCSI disk, an AWE 64 
soundcard, 4M AGP graphics, 
t V90 modent 3 17" 

| smonitor.... de fist is utmost 
endless. in faci. it is the perfect 
SVsiCM #2 LSE in COnpunietic It 
with your Demon Iniermmet 
account. For just £10+VAT a 

| meni, Demon provides you 
with all these exciting benefits: 


@ A passport to the Worl 
Wide Web — thousands of 
pages of information, 
Pictures, movies and sound 
files, on every subject under 
the sun. Great for business 
and great for education! 


© Unlimited Email boxes - 
enabling everyone in your 
: family or office co 
communicae with fiflune 
relations, old acypuaintances, 
| business colleagues and new 
fricnds across the clobe 
| @ Access to the full range of 
newsyxToups. Currenely, 
Demon caries over 23,000 
| groups discussing virtually 
any fOpic you Cun imagine 
@ Online Gaming — pit vour 
wits against other Demon 
Intemei customers on quar 
new, Fast and dedicater! game 
servers. As well as fearuring 
the most papular multi- 
ohaver eanes, this service will 
also showcase ie mast 
exciting new releases 
© Local coll aceess wherever 
vou are in the UK — we were 
the firse Service Provider to 
offer 100% local cali access 
in Boitain 
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@ [5\MB Web space — set-up 
vour own web site thar 
everyone can see.and hear! 

@ D-Fas - have faxes sent.to 
your email account and 
banish chose loss-bits-of 
paper blués,. After an 
initial set-up charge, this 
service is included in your 
tener a month 

@ Discounted membership of 
Lise One. Not only can you 
take acdvantave of a free trial 
of this premier information 
service, bul you even vet a 
speck subscription deal 
that’s exclusive to Demon 
Imemet customers 


@ Round-he-clock suppor 
from our dedicsied team of 
specialists who are 
committed 10 ensuring your 
Demon account is trouble- 
free und enjoyable 


Who are Demon 


Internet? 
Established in 1992 iF 
with the goal of 7 


brifiging low-cost 
INEM ACCESS [O 
the general public, 
Demcdn Intemet is 
now the UK's 
lamest; most 
experienced! 
provider of fast, 
dependable access 
to the Internet. 
Now purt of the 


ercep OF 
companies, we 
orice ourselves 
on providing the 
highest quality 
service, with 

the best 
infrastrucnure, 
sofiware, support and 
facilities so that aur customers 
— both at home and in the 
office — can use the Internet to 
maximum advantige. We invest 
heavily in our resources 10 
ensure ihat we stay number 
one in ihe inckustry and we 
continuously: monitor and 
implement new techaological 
developments to keep us at 
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the cutting edge. 

Of course, we realise that_nor 
everyone can be an expert and 
no matter haw advanced the 
rechnolagy, things can still oo 
wrong. That's why we have 
established a friendly team of 
expenenced Helpdesk stutf — 
and as the Intémmei ncver 
sleeps, our technical support 
service is available to Deman 
Inieme: customers 24 hours a 
day, 7 days a week. It is even 
open on Christmas Dav. 

it is precisely this hivh level 
of service that has attracted so 
many customers to Demon 
Intemict. it just six véars, our 
subscriber base has grown £0 
around 200,000, approximately 
50,000 of which are caronute 
customers, In nidclition, we 
have the largest base of web 
space clients in Europe, and we 
currentiv host almost half of ail 
recistered! «co.uk domains. 
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- So what are 

you waiting for? 

_ Load the CD novw-and fallesw 
the on-screen instructions. 
Should vou need any assistance 
In Serring up, just give Demon's 
Helpdesk a cif] an 0181 371 1010. 


Happy surfing! 


Prize Draw Terms 

& Conditions 

1. No purchase necessary. 

2. Trials must commence before 
Ist November 1995 using the 
exe indicated on dhe CB, 

3. The Prize Draw will rake place 
on 16th November and the 
winner will be informed 
by post. .. 


4, There is no altemative to 
the prize on offer of a PC 
(specificatiens of which 
we subject to change 
withou: notice, depending 
on availahitic}. 

>. Confirmation af the winner 

can be obrained by sendine 

a stampetacddress envelope 

10 the Prize Drew 

Aciministratar at ihe usual 

Deman Mtemet address. 


Demon 


Internet 





(System may differ fram that 
shown in picture}. 
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Jobn Mosely has a play with this new 
piece of test gear from Velleman, and 
offers you a chance to win it! 


efllenvin have introduced 

a compact digital storage 

voscillascope, the PCS64i, 
that conveniently counecis tO 
your PC and monitor to clisplay 
wuveforms. Digital storuce 
‘scopes have distinct advuntages 
compared to analogue ‘scopes, 
far asi the name implies the 
measured signal can be Frozen, 
or stored, for subsequent 
examination Or comparison 
with other signals, plus the 
additional .advanzage that the 
gareform can be scientifically 
anaivsed. Connection to your 
PC is very simple - via the 
parallel port - and whe scape is 
completely optically isolaved 
from the computer port. 
Saitware is supplied on nvo 
3.3in disks, Gor running under. 
Window 3.11/95 and DOS) and 
allows the unit 10 offer ail 
standand oscilloscope functions 


' 


baréerr 


- with function operations via 
the mouse, inctuding valtace. 
anc requency markers. 
Additionally: the unit can be 
used as 2 spectrum analyser up 
to 16MHz, ancl as 2 transient 
signal recorder, for recordirig 
voltage variations, or for 
comparing: 'o voltages overa 
longer period -a year in fact! 
The oscilloscope ancl 
Transient. recorder hive rmro 
independent channels with a 
sanipling frequency up io 
32MHz in realtime, anti 
oversampling of GIMHz if 
operated under Windows. Any 
waveform displayed on the 
Screen can be stored for jater 
use in documents or for 
comparison. of wavefanns. 
The fron: panel fayour could 
not be easier, with just hwo 
independent BNC channel 
inputs with individual vertical 
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(Y) pasition pots, and the ingut 
selector switches for ac, de ancl 
earth. Plus, off course. the 
power on/o# switch. Power 
requirements are OY ai SQOmA 
via the supplied mains adaptor. 


Installation 
and Operation 


Connection toa PC anc loadings 
the saltware was accomplished 
very quickly. The display ine 
was very clear.and detailed, and 
openition ofthe unit was easy 
and very selt evident, just clicking 
the mouse over the desired 
bution 10 select minge. function 
eic. Bro 1ovele buitons allows 


a Fi 
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switching hetween cigical storage 
mode and spectrum analyser. 
Pheza 1 showsa 10kHz sine 
wave displayed an bath 
channels - channel 1 is yellow 


and channel ? is green. The 


selected timelmise and the input 
sensitivity are cisplaved at the 
top of the ‘CRT’. By using the 
markers, which are avnilable 
from the View menu, amplitude 
and frequency can be displayed 
painlesshy - simply click anu 
hole the left mouse bDuuien over 
the marker and drag it to the 
desired point. The vertical 
markers are used to measure 
frequency, and the horizontal 
ones tor amplitude. Ooce the 
markers aré in place the 
relevant reading is clispiayed at 
the bottom of the 'CRT’ disphiy: 
Avery useful feature is thar the 
rms value can also be clisplayee 
along with the frequency and 
peak-to-peak voltugeé. Results 
ean be easily stored in an image 
format, or stored as data in 2 
text file format. 

Phoio 2 shows the unit 
Opendiing 45 2 spectniim analyser. 
Again the input ik a lOkHz sine 
wave, with the marker indicating 
the peak ac JOkHe 

The wansieat recorder is a 
Sepanie progrant and is 
selected from the WinDSO 
lokler that is created during 
inscallarion, and obviously 
cannot be run simuleaneoush 
with the DSO programme. This 
is simply an oscillocsope with 2 
very slow cimehiase, the main 
idvantage being chat the signai 
can be stored on disk for 
anidlysis act a later ime. By 
making the timescale very slow, 
and bv selecting an auramatic 
save funciion signals can be 
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TECHNICAL SPECIFICATION. 





GENERAL : SPECTRUM ANALYSER 
Inputs: 2-channels Frequency range: 0..800Hz to 46MHz 
te ee peta : Operating prineipte: Fast Fourier Transform (FFT) 
/p voltage: 400V {ac + do) 3 FFT resotition: 2048 ines 
Max readout error 2.55% : FFT ¢p channel: CHi or CH? Tre mms readout 
Vp coupling: de, ac or GND (ac:component anly) 
Vertical resolttion: 8-bit ; : linear or log timescale 
Real-tme sampling: frequency: 32MHz (max) : ; ber 
Oversampling: 64MHz (only under Window's} 
Memory: Akb/channel TRANSIENT RECORDER | ~~ 7 | 
Supply voltage: SV @ 800mA i Timescale: | 20ms/div to 200S/div 
; Maxrecord time: ~ 9. 4hours/screen 

ah 400Reo 400; ¥ Max number of samples: | 500/s 

imebase: ns ms per.division 
Vp sensitivity 40mV to 5v/division | Min number of = get -1 sample/20s 
Trigger source: CH1: CH2Zorfree run. ; Aulomatc storage of data 
Tigger edge: ‘rising-or falting ; Zoom function 
Step interpolation: linear or smoothed > Data format: 

monitored over a very long 7. a 


tine. By using the markers it 
can also be accurately 
determined when a change 
occurreci, and how large. Photo 
45 shows 2 thHiz-sine wave being 
displayéd with.a 0.55 timebase. 
The lrequency markers are 
spacect at 5s, and naiurally show 
five ovcles. 


Conclusion 

Anvone wishing to usea digital - 
siorage scope will almost 
cenainiy have access to 2 







jars ri. en! this mukes ns 7 io | ae 
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anil instal). The unit is srnall, 
measunng justi 225 x 175 x 
45mm, so will rake up very ticle 
bench syrice., and is 2 very 
desirable picce of test wear. 
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System 


Requirements 


An IBM compatible PC using a 
386 or higher. running Windows 
3.EL55 or MS-DOS, with a VGA 
display (800 x 600 for Wintlows) 
and mouse. -?56kb of conventional 
memory. A maths co-processor 
is retquiredl for ute rms and 
spectrum analyser mode. 

The Velleman PCS6-4] is 
availabic from Maptin, 
(Order code VX93B} and 
retails aL SS, 9.99 incline VAT. 








You have a chance Send your entries t0: | Nae | 
to win this superb The fditor, : | 

piece of test fear, Electronics & Beyontl  : Adciress. 

simply complete the 
coupon and return 
to us by the Sth 
Octoher 1998 to be 
entered into the draw. 


PO Box 777, Rayleizh, | . 





Multiple. eatdés willbe s 
cdlisqualified..Ou may 
photocopy this coupon. - ‘Post Code: 





- 
1 
I 
{ 
1 
q 
Essex, $56 8LU, : 
il 
fil 
: 
; 
t 
{ 
b 








November 1998 ELECTRONICS AND BEYOND GFR 





| 





Mars 


AYEA 
HAS 















EEN | 


eoee ec eae eoessesceaee ee eeeeeeceeea@ Ceoo2eenoedes 
Chris Lavers looks back at the Mars Pathfinder discoveries. 





ars Pachfnder 
(renamed the Cart 
Sagin Memorial 


Station) reached Macs on july 
Sth 1997 cleploving 2 sarall 
rover named Sojourner. Data 
wis collected from three main 
instrumenis, the Imiger for 
Mars Pathfinder (LMP), the 
Aipha-Proton Xray 
Spectrometer (APNS) and the 
Aumospheric Structure 
invesngstion METeorology 
Package (ASEMET), with a 
number of technology 
experiments, Mars Global 

= Survevar (MGS) entered Mars 

? Oorbiton Sepremibher 11th 1997 
antl after aerobraking has 


date 2 


N. WHAT 
EARNED? 








(¢ Cruise stage separation «= L- 35 min 
ED Entry 130km 7470 mis 
Parachute deployment L-i3ts 94km 370 Avs, 169 
Heaishleld separation L-1145 
Lander sspatalion L-&4s 





Figure 1. Landing procedure. 





Radar groundacquisiion L-287s i6km c8m's 


Airbag infatien L-10.1s 355m. 


=> Rockel igniten L-é1s 98m $1.2 V's 
Zz - 7 






y Bridle cut 





é } a 
= le 
Airbag retracted L + 75 min . 
Deflation $+ 20 nn Petals opened 
Lending e5§am. Q 14 mis, 199 
Roll step Le2min 
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Mq/SI (welght ratio) 


Figure 3. Rock composition. 


begun to mke high quality 
pictures, These probes have 
produced a wealth of casa from 
an impressive array of remote 
sensors. The Mission ro Mars 
Progmim and the targetine of 
space explorition goals has 
lead to an era Of space 
fCnitissance unseen since che 
Apollo missions. 

Pathfinder was launched in 
December 1996 from Kennedy 
Space Centre and after a seven 
month cruise and four 
Igectory correction | 
manner.res, entered che 
atmosphere ly parachute 
(Figure 1). Pathfinder’s ‘soft- 
landing widkin 13 miles of the 
aim point used 236 foot 
parachute anc inftatable 
‘acrobaes’; the Lander bounced 
15 times and up to 12m in 
height githout bag mupruret s\ 
thumb sized antenna 
communicated the success 
landing ia waiting world three 
minutes after touchdown, 

The initial 36-day Pachinder 
Mission Phase was completed 
on August 3rd fulfilling all its 
Ohjectives including the first of 
# generation of roving 
prospectors.an the Martian 


radeinped 
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surface. During the Praimary 
Phise 9,669 Lander pictures of 
the In:ncscape were revurned in 
monochrome, colour anc 3D, 
totalling 1.2Gbics of data, 
including: 384 rover images 
(Figure 2), and 4,000,000 
tempersiure, pressure and wind 
measurements. The rover 
iraversed 52 metres, explnréc 
over 160m’. circummnavigated 
the Lander, performed 10 soil 
and rock chemical analyses, and 
additional soll mechanics and 
technology experiments. 

“The-daty rerurned from the 
Sagan Memorial Station anc 
Saqjoumer has been nothing 
short at spectacular, anc it wiil 
help provide a scientific basis 
for furure Mars missions, 
including 2 sample revurn,” said 
Dr Wesley Himtress, NASA 
Associate Administmeor for 
Space Science. 


Mineralogy 

in general. rocks are dark grey 
but broken coatings ar 
weathered surfaces appear 
brighi red, Untlisrarbed soils 
appear dark, aneas disturbed by 
the rover and deflated airbags 
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are red. The first APXS soil 
analyses recorded 
Measurements close ta those 
irom the Viking sites: 
subsequent analyses shawed 
variability, Pathfinder data has 
higher aluminium and 
Magnesium concentrations, bur 
léss iron, chlorine and sulphur. 
One rack, ‘Scooby Dow’, 
appear to be a sedimentary 
rock of compacted soil, 
Pathfinder-APXS rock analyses 
fe somewhere between 


0.36 
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terrestial cocks anc Viking and 
meteorite results. MyzSi vs Al/Si 
diasrims of Martian meteorites, 
Viking soils and Pathfinder suils 
are compared with terrestrial 
samples (Figure 3}. The 
Aluminium contents of 
Pathfinder soils mimics those. of 
nearby rocks. 

‘Barnicle BOT ancl “Your 
appear to be fully crysiatlised 
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igneous rocks of magnesium- 
iron silicaie, feicdispar, quartz and 
other minerals, Rocks exhibit 
significant colour vacation from 
dark srey rocks such as ‘Cradle’ 
to dark red ferric soits around 
rocks like ‘Limb’. Dust is bright 
red and lias a magnetisation 
consistent with magheniite. 
Wheel track and soil mechanics 
measuremenis recomle! surface 
densities similar to Earth 
approximately 1.2-2een, The 
low reflectance of some rocks is 
consistent with iron minerals in 
imeous mocks, 

A. picture of two rock classes 
has emerged, one composect af 
rocks high in silica such as 
‘Barnacle Bill’, and rocks such 
a5 “Yop? high in sutpohur 
content, According 20 Dr 
Mauhew Golombek, JPL Projeca 
Scientist, the high silic: content 
of some rocks suggests more 
past heating in the Manian 
crust than previausly chought. 


Atmosphere 

The sky is generally pale pink, 
similar oo that seén by the 
Viking Landers. Beautiful 
sunsets have been recorded 
(Figure -i), Data shows thar dust 
is uniformly mixed in a warm 
lower aunosphere with both 
diumal and rapid fisectuations of 
tempeniture and pressure, Early 
morming temperiture variations 
(10-15K)}, absent in the 
aktemoon, suecest cole 


Clouds ‘at ‘Sunset 


morming air warmer! by the 
suriace and convected up in 
sinall eddies. Winds are light 
und variable, below 10nais", yet 


able 10 generate dust devils. The 


lime sveraged ASIMET surface 
pressure over the first few sals is 
shown in Figure >. The diumal 
variation of amospheric 
temperature between 18 also 
shown over this period Figure 5. 
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Figure 5. Temperature and pressure vartations (in mbar). 


Chemical 
composition of 


rocks and soiis 


The APXS team, lead by Dr 
Rudolph Riexder of che Max 
Planck Institute for Chenaisir, at 
Aiuinz In Germany, has made the 
first in-situ rock- measurement. 
The Ares Vallis Landing site has 
many characteristics consistent 
with formation by catastrophic 
flooding. The rocky surface is 
reminiscent of a depositinnal 
plain (rocks, boulders anc 
semirounded pebbles cover 16% 
of ihe ares}. 

APXS wis designed to obtain 
the chemical composition of 
rocks and soils, The APXS 
rechnique is base! upon three 
inzeractions of alpha particles 
from 4 nilioacnve source with 
mager, Ruthertord 
backsenttering. where alpha 
particles citse nuclear reacuions 
within light elements (proton 
made}. anc generation of: 
Characteristic x-rays in the 
sample through ionisation (x- 
ray: mode). In alpha-mode APXS 
measures Clements heavier than 
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helium, and is sensitive to 
CUNO, but deteriorates above 
Si In x-ray mode elements 
heavier chan sodium are 
measured with increasing 
Fesoluion. The proran-made 
provides complementary data. 
Conceninitions are measured ra 
2 few tenths weivht percentage 
for ll elements except Hand He. 
The x-miy spectra of rock A-3 
(Barnacle Bil), was obrained on 
July 6th 1997 (figure 4). 


The Beginning 
of the End 


After 83 days of atmospheric, : 
soil and rock studies, Pashinder =: 
moved into its extended 3 
missice: plan “The Lander and 
rover performances continues 
io be nothing short of 
exiraordinan.” said Brian 
Mutrhead, FPL Pathfinder 
Manager. The rover had just 
compleied its list APXS resutts 
from a rock named ‘Chin’ 
behind the “Rock Garden* and 
Sojourner had beoun a 164ft 
Circuit around the Lancer to 
pérform a series of eechnalogy 


Energy (keV) 


Figure 6. X-ray spectra of ‘Barnacle Bill’. 
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cxperiments and hazard 
avoidance exercises when 
disaster struck. 

‘The rover had survived ten 
times bevond its one week 
primary mission with Lander 
operation already 250% longer. 
than expected. Both were. solar 
powered and barteries hac to 


keep kev systenis wann at night, 


The rover’s nan-rechaspeahie 
batteries were linsited 10 
daytime operauon, and the 
Fander hawery at 30% of its 
anginal capacity had several 
months of likely operation Jef. 
Huawever, on September. 
27th28th (Sol 83) difficulties in 
commiunicaiion with Pathfinder 
were encountered. 

Tike apertians team re- 
established a brief 2-way link on 
Septeniber 30th using rhe 
Lander’s auxiliary ancenna. On 
Sol 88, an atempt was nude to 
use the auxiliary antenna to 
Acquire engineering data to 
assess the cammunications 
problem. Meanwhile the rover 
executed 2 coniiogency plain to 
stand still carker than trek 
round the Lander. A final 
Lander sional was recenexd) on 
Soi 93 (October 7th). The 
comniunicnions failure is now 
believed to he due to battery 
deterioraion cuusing the 
Lander to fail to keep accurate 
ume, As tire progressed the 
spacecrait haniwire got colder. 
From late Seprember 
iemperitures dropped to -50°C 
in eariy moming. The lower 
temperatures caused the radio 
io operate outside the usual 
frequency range and the team 
spent three weeks traismi.tine 
at fower frequencies and 
sweeping throuch 2 wider 
range (a technique used on 
other missions) in an arempt 
to ‘lock’ the Lander receiver 
onto the transmitter signal 
without success. 

The Pathfinder compuser was 
a variant of IBM's “Deep Blue’ 
Which was victoriqus against 
Word Chess. Champion Gary 
Kasparov. The rover user! an 
&-hit Intel chip, and 
communicated with the lander 
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at 9,600 baud speed. TPT. 
engineers are working on 
rovers thac will last a year, 
commmnunicae directiy with 
Farth (avoiding problems 
caused by relay station failure) 
and need little interaction from 
conirollers, A 4-wheelel rover, 
‘Nomad’ has coversa! over 
206k in field trials in the 
Chilean Atacania Desert, for 
potential hurure missions to 
Mars, the moon, or even 
Anurcica The 750kg robot 
urilises stereo vision and 
human-eye resolution for tele- 
robouec geological observacons. 
With atranomous driving, the 
robot sees obsiacles and 
chooses its own roure, allowing 
explonition over greater 
distances, and incorporates the 
first 360° panospheric camera. 
The European Space Agency 
also has.advanced plans for 
semi-autonomous rover 
operation, such as che French 





GEROMS vehicte and another 
Exnerimental Vehicle for 
Exploration (EVE). Both robots 
will depend upon reference 
conmunications from Earth, 
remote trajectory contro}. and 
2ULONOMOUSs Navigarion using 
an acquired synthetic digital 
terrtin model generated in real 
time on Doard the vehicle. 
Cucrendy the computing time 
needed to generate che 
tajectory is abour.36 seconds 
compared zo the 90 seconds 
necticd to follow ir. 

MGS, the second in 2 series 
if NASA spacecraft (Figure 7) 
has already produced natable 
results, As early as September 
Ith 1997, having only just 
achieved orbital insertion. MGS 
comirmed the existence of a 
magnetic field. “Preliminary 
evidence of a:strcnper than 
expected magnetic fell of 
planetary origin was collected 
and is now under cletailect 


study:" said Dr Mario Acuna, 
principal investigator for 
Gexddard Space Flight Centre's 
magnetometer. Current 
observations suggest a fielct 
with 2 similar polarity to Earth 
with 2 Maximum strengih 
1/800ch of Furcth’s. The 
magnetic feild has important 
implications for Mars, Planets 
like Farth. Jupiter and Saturn 
generate magnetic fields by 
means of a dynamo made up of 
moving malten metal at the 
core, which is a good conductor 
of electricity. The rotation of the 
planet creates electrical 
currents deep within the planet 
feenerating a maenetic field. A 
molten interior suggests the 
existence of intemal heat 
SOUrces, Fving rise 10 volcanoes 
and 2 fiawing crust. A magnetic 
field also shields a planet om 
fast-moving eleciricaliy charged 
panicles irom the'sun which 
May aHects its atmosphere. 





AeroCapture 


and Aerobraking 


On September 1th serocuprture 
was achieved unlike Mars 
Observer five years before. Orbital 
insertion bum was achieved with 
# 150Ib main enpine chrust, 
burning about 283kg or 73% of 
the inizial propellant, A cricial 
point during the inbound and 
postburn fight wus hidden 
behind Mars ciuring aerocapture. 
At 6.43pm during the rocket burn 
contact was lost, but successfully: 
retcquired at 6:37pm. . 

On September i6th at its 
farthest point in orbit 
(apoapsis) the spacecraft fired 
ts plain engine for 6.5 seconds, 
slowing MGS velocity by 
441ms', The manoeusr2 
lowered its orbit so char when 
the spacecrai dipped at its 
lowest paint (periapsis), upper 
aunosphere drag on the solar 


panels would start the lang 


azerobrakinge process to 
circularise the orbit. A shor halt 
to braking was made on 
Oqober 11th after-dara 
indicated that one of che nvo 
11f solar panels had marle 
unexpected movements during 
and alier acrobrakinge: The 
panel had been improperly: 
deplovect since shartly atter 
launch: a 93° inclination 
mapping orbit overcune the 
problem. AiGS serobraked for 
four months until achieving its 
aimed cireularised orbit at 243 
miles altitude, Lander 
aumospheric data was regularly 
available and important for 
MGS acrobraking. NASA's 
Huhbie Space Telescope also 
monitored atmospheric 
conditions during this phase, 
Hubble pictures by Phil fames 
at Toledo University and Steve 
Lee at Colorade University 
taken with the Wide Field 
Planetary Cameron 
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Scptember12th may he seen 
on the Internet at 
//oposite.stsei.edu/pubint 
o/Pr/gif/and ../jpeo/ 
Malin Space Science Systems 

and the California Instinute of 
Technology (CALTECH) built 
the Mars Orbiter Camera 
(MOC), aequiting images one 
line at a time. Late afernoon 
clouds and hazes concentrated 
within canyon systems have. 
been observed. The first orbital 
images of Mars in over 20 years 
have shawn stunning geological 
fearures. Initial data has 
revealed a canyon deeper than 
arivont’s Grind Canyon and 
mountains taller than Everest. 
The MGS camera has nored 
mvo regions of special interest. 
& highland valley nerwork 
culled Nirgal Vallis, and 
fabyrinthus Noctis, an sea 
west of Valles Marineris. Nirzal 
Vallis is about 9 x 77 miles, with 
small sand clunes and various 
aged craters. Scientists are 
interested in the processes that 
helped shape the canyun. 
Labvrinthus. Noctis has large 
6.500f canyons: bounded by 
fuults, with huge, “mounts of 
tlehris fallen from its steep 
slopes. Surprisingly large areas 
from the Northern plains down 
to che equator are extreniely 
Nat, varying onfy a few metres 
every 100km; the only place on 
Farth with simitar famess is the 
deep ocean floor which | 
indicates thar these regions 
may be ancient seabeds, If this 
is the. case they will be targeted 
for fucure exploration. It is 
thouvhe that vast amounts of 
water are still stored within the 
porous Martian crust beneath a 
laver of surface ice. 

_ MGS was-lsunched Eom 
Florida on November 7th. 1996 
weighing 1062ke and built by 
Lockheed Martin Astronautics. 
The mapping phase began in 
mid-March 1998; during 
mapping the spacecralt circles 
Mars every 118 minutes at an 
average altitude of 235 miles. 
After mapping finishes in 
Januacy 2000, ihe spacecraft 
will faniction as a rélay sareflite 
for data back to earth from 
future landers. Dr Gerafd 
Keating of the George 
Washington University 
Anmoaspheric Actvisory Tear bas 
shawn that upper atmospheric 
density varies beaween day and. 
night by up to 7O% with 
densities SOG% higher chan 
when Pathfinder entered the 
upper aunosphere. Bensity 
profiles were acquirect daily to 
aici aerobraking. According to 
Dr Arden Alba at CALTECH, 
“The initial science data we've 
obtained from the walk-in 
phase of aerobraking are 
remuirkable in their clarity, ane 
the combined measurements 
frani all of the instruments 


over the next ovo yecirs are 
gaging to provide us with a 
fascinating new tlobat view of 
the planet.” The spacecraft's 
thermal spectrometer detected 
ahieh of -7°C during October 
over the warmest part of the 
planet.and also recorded sub- 


: freezing temperatures at the 


PEE+I CERI eS 


south pole, a chilly -129°C! 
Pathfinder's successfillh: 
demonstrated low cost lander 
delivery and a free-ranging 
Manian rover. Further rovers 


and luncders will share the same 


designs und technologies tested 
during: dis ‘parhfi nding’ mission. 
In-situ rock measurements 
taking about 10 hours tn 
obiain were made. By 
comparing APXS analysis with 
rock colonition MGS may spot 
large revions with the same 
characteristics from orbit. 


: “Better, Faster, 


. Cheaper’ Design 
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Philosophy 

It is easy (0 COmpare Pathfinder 
with the mwo Viking missions 21 
years ago. Viking cost 33 hillian 
in 1997 dollars and was as 
customised as Pathfinder was 
built of-the-shel£ Pathfinder 
cost $171,000,000. Sojourner 


> only M$25,000,000, and even 


MGS carried a price tag of only 

$ 152,000,000. Of course 

Viking'’s main goal was to search 
for life, and so Seach Lander 
carried a $50,000,000 biology 
lab with 40,000 components 
fired in a 2ft3 box.In one test, 


:. the famous Gas § Exchange 


Expcriment (GEX), soil 
dampened with nutrient broth 


: gave olf 2 large burst of oxvuen, 


but it was conclucted thar the 
event was due 10 an exotic 
artefact of alien soil chemisury 
rathicr than living organisms. 
When Goldin took over 
NASA in 1992 he knew that big 
budget spending was no longer 


:. an option. In the place of 


grandiose missions new ships 


i would be stripped down to the 
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| bare minimum and built from 


available off-the-shelf parts 


: containing only a handful of 


systems, The result was fel: 
immediately, with thé average 
cost of 2 sin single unmanned 
Spececraft plunging from. 
$590,000,000 bemveern 
1990/1994 to $190,000,006. 
today; Goldin hopes that this 
may be reduced to $74,000,000 
early next decade. “Because 
the spacecrait costs less, we do 
them faster aad we have more 
in number,” Three 

Lander, Osbiter pairs will be 
sent.io Mars in 1998, 2001, and 
2003. In 2005 a rover will 
collect its Own samples but 
NASA has delaved the Iunch 
Of ies Hirst rounct! trip mission 


- which was to return to Earth 2 


few handfuls of rocks and soils, 
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The 3rd probe in the 
* Pscovery series that supperied 
Pathfinrler is the $62,000,000 4ff 
Lunar Progpectar launched on 
January 5th, buile within the 
three year start to launch plan 
ant derived from the tidium 
low-Earth orbit satcom sysieni. 
According ta Goldstein ‘We ane 
scaing 1 have the must 


aguressne explonition of our 


own solar system in the history 
af the human species.’ The 
probe was sent to search for 
conclusive evidence of water, 
suggested from 2 71} day ratlar 
mapping by the Clementine 
probe launched in 1994. 
Original data indicated 2 body of 
ice, passihly 50km*, enough to 
supply watter. fuel and oxvgeri 
for future moon scientists. In 


> addition to searching for water 


reentereee Prearaees 


Prospecior carries a Ganuna Ray 
Spectrometer (GRS) providing 
maps of the major surface 
@lemenis which emit t-nivs, and 
neutrons with 2 Neutron 
spectromeier (NS) from 
elements like aluminium. 


titaniion and uraniu0n. 


Prospector also contains an alpha 
particle speciramieter (APS) and 
orbits every 118 niinuses. It- uses 
@ sensitive MAGnetometer anct 


te Electron Reflectometer {MAG/ER} 


SIF PPESTTSSITTFePeTE eres TPP ES 


tO Map magnetic fields likely to 
be associazedl with economically 
viable ore Ixxlies, Compositional 
mapping will be made over 2 


year-using GRS. APS will measure 


the ourgasing of racion and 
polonium from volcanic activin, 
whilst MAG/ER-<letenmines the 
direction and sureneth of the 


' distributed field, anc NS measures 


Per ee trees 


the fingerprint of water ice. 

The 660Ib Lunar Prospectar 
was Lumehed on an Athena 2 
rocke: anc confimition af water 
was found in the Aitken South 
Polar crater and ac the North 
pole shortly after mapping 
began. According to Bill Felman, 
Spectrometer team leader at Los 
Alamos, if there is sufficient 
water there will be a land rush, 
Water is the key source for lite 
Suppor as well as for travel from 
the moon to the plances. 

NASA would also fike to send 
a probe to Jupiter's moon 
Europ Pictures from the 


Galilea space probe suggest 2 


water Ocean beneath Europa’s 
icy surface. A probe could 
photograph the surface from 60 
mics up anc take-radar 
soundingss for water ff the nidar 
detects Ute charicierisne water 
signature another spacecralt 
may be senr io release 2 small 
probe to dnll through the ice. 
and look for signs of agpiatic life. 
The hext NASA Discover: 
mission is Stardust, launch date 
February 1999, whose aim is to 
bring back dust from comet 
Witd 2 in 2004. A farther teo 


: missions have been added since 


the Discovery series was 
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created. Genesis sill callect 
charged! particles irom the solar 
wind and reium then to Earsh. 
The fast mission, Contour, will 
retum cometiny dam over a five 
year pénuxd from its aimed 
launch clita in July 2002. 

Goldstein believés people 
could land on Mars before 2016, 
Dut 6 clo so new rechnalawyies 
must be developed to cut 
mission costs. According to 
Robert Zubrin, a fonmer senior 
engineer zt Lockheert SEinin 
and author af The Case for 
Mars, The Plan to Sete The 
Rec Planet anc! Iskinds in che 
Sky a Mars Mission could be 
achieved for $20-40billion. or 
10% of NASAS current budset 
over 2 20 year péricx!. 

NASA has advanced plans for 
its Mars Survevor Orbiter 2 and 
Lander 2 missions for Launch ia 
December 1998 und June 1999 
respecdively. Linder 2 vill carry 
a small advanced rover capable 
of travelling tOOkm. The rover 
will transporia package called 
Athena, an integrated suite of 
instuments to Conduct in-situ 
sumuce analysis. ft will 
collecting core.samples for. 
possible furure rerum and a 
GRS. Athena will investigate 
geological anc climatic history 
of the ancient Martian 
highlands where conditions 
may preserve fossil evidence. 
Stereo imagery will help 
densify mineral composition; a 
Mossbauer spectrometer will 
measure the fine-scale texture 
of the surface, and.a mini-corer 
will ‘bore anc store’ samples 


. for future collection. 


A new probe is currentk on 
its way to Mars, the Planet-B, 
launched from Japan. This is the 
first Japanese interplanetary 
mission and has generated 
same excitément among the 


Japanese public — although 


dulléd by the recent eoonomic 
crash and election. The launch 
states Japan's bold ambition io 
develop tunar colonics and 
promote space tourism. 
However, the Asian recession, 
combined with a shrinking 
scientific budget will restrict this 
plan severely: “Evidence ot this is 


‘seen in the postponement of 


Japan's first space shuttle launch 
until 2003, Planet-B curies, 
instruments from Japan and 
four other counties which will 
take data over a two year period 
t iy and discover what has 
become of the ‘missing waier’ 
usar shoul be there. Even atter 
Padhiinder's 2. 3Ghits data anct 
17,050 pictures Mars is only 
now just beginning co give up 
lis Secrets! 

See websites: 
/wiiw. 3p] .nasa.gav anc 
wew.marsweb. jp].nasa.goy iar 
MGS and Mars Pathfinder 
information and Science 
Vol 278. 5 December 1997. 






e are about to he bombaried with 
television channels..They are 
about to be thrown at us with all 
the power that the broadcasting barons can 
muster—as if our lives depended! on them 
as, indeed, heirs probably do. Diaital 
television, as you might have already 
guessed is what fm ialking about here, is 
probably the single most effective 
euphentisn for wall-to-wall pap that has 
ever graced the English language. 

In 1979, Pink Floyd's excellen: alhum 7de 
Weéf told the story in music of an English 
pop star who toured the US. One track 
Nobody Home sets the scene of the pop 
siar having the mistoroune of watching hotel 
eshle where there are no fess than thirteen 
channels of trash on the TV to choose tron. 
Actualh: trash wasn't quite: the word used to 
describe the channefs’ cantent, but Pm sure 
the hwricist Roger Waters won't mind me 
slizhtly misquoting the sone for the 
umpases of the Electronics enuf Beyond 
readership. But, the tdea stands, Too much 
of unything good is a bad thing. 

In the UK we have che fortune of having 
live high quality mainsiream non-digital ° 
television channels, Yes, | know that there's 
nirely anything on these five channels shit 
anvane in particular wants.to watch at anv 
particular time (and this really proves my 
upcoming point, when you think about ir) 
but high quatity they remain. These are 
delivered by terrestrial means, that is, 4 
Lind-bused transmitter broadcasts the 
sigrals for these chartnets to bind-based 
aenafs positioned cluse io users television 
sews, On top of this there are over twenty 
LK television channels of a non-<digizal 
nature broadcast fron satellite - several 
satellites actually —at Benstationary orbital 
positians around the earth, Some of wiese 
non-digial sarellite television channels are 
ais mainstream, but some segment off into 
subdivisional areas such as several sports 
channels, a few news channels, 2 handful of 
movie channels, and so on. So here we are 
with already approaching thiny tefevision 
channels which by anv standards is 2 
significant choive. Afier all, you can’t waich 
more uian one a the same me. OK, you 
can record one channe!? an 2 videocassette 
recorder to watch at a later time if you wish. 
bur that means vou're missing the live 
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channels while you're watching your 
recorded programme, anyway. True also, 
digital offers picturein-picture abilities 
(where another channel cn be viewed in 
small window inthe commer of the main 
television screen), but to watch what's in 
that picture-in-picture window you're not 
actually watching the main picture are you? 
So, the fact. that no-one can deny is, vou can 
only watch one channel at a dme! 

However, after these facis, things now 
start to get a bit woolly. For all this choice. 
do we have any more on these channe!s 
that we actively want to watch. Possibly for 
sports enthusiasts. With che best will in the 
world, the five terrestrial channels probably 
cant cape with the range of sparts the exur: 
satellke channels offer: Maybe movic. 
enthusiasts can’t ger enough of good quality 
movies an the five earth-hound channels 
too. News covenige on a 24-hour basis suits 
sonie peapte also. But after this, what else 
da we want? What else cam we possibly 
require of television channels? 

More spocts: a soccer channel. a cricket 
channel. a nughy league channel. a cugby 
union channel, « basketball channel, a chess 
channel’ More news: UK news channels, 
world news channets, financial news 
channels, spors news channels (after ail, it 
you're nat actually watching a sporis channel 
you might still want co know who won). 
tLcisure channels: a front garden channel. a 
back garnten channel, a house decomting 
channel a DI¥ channe) (that's a channel} for 
DEY enthusiasts, not how 16 make your o8n 
channel, if you'see what [ mean), a how 10° 
make vour own channel channel? 

Dafi as it seems, these are the sans of 
choices digital television will bring to us all. 
BskyB's digital service (service is possibly 
another one of those Broadcasting 
euphenisms) will offer well over 100 
channels from its Ouéet. Terrestrial cigiral 
television channels from OnDigitel, when its 
service (there's that cuphemism again) 
Starts, will zccount for many more. 
Eventually, we are tald, usére will be some 
S00 digital channels available for us to watch 

But will we want to vwaich any of chem? 
The problem, and we have already seen this 
StHTS tO Occur With BskyB's non-ligital 
television channels, is that the 
programming buciget is limited..This means 
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that socd quality programmes are thin on 
the ground in bervcen the norse-go0d 
(and the downright poor) quality 
programnies that fli up the everincreasing 
spuce between the first-rate movies, the 
prentier leagac foorball matches and, oh 
yes, we musurt forges the another chance 
to see (yes! another broadcasting 
euphemism) repeats of last year’s (and last 
decade's, for that mater) 2ood quality and 
mot-sc-eood (and rhe downright poor) 
quality programmes. 

Finally, it should be remembered that 
these extra channels come-ata price. 
Somebody's gat 20 pay for them, after all. 
BskvB's existing pricing suructures are 
already quite high. Currently: well over £20 
a month for even prétiy basic packayes. To 
pay for more than a hundred the price will 
be even ercater. I'm not tatkine about now. 
There'll be all sors of special deals and low 
pricing structures io grab the consumer 
over the nest year or so. but the eventual 
price consumers pay could be sionificanity 
higher. Ff you've followed (and even paid 
for) BskvB’'s pricing over the years you'll 
have noticed a roughly dsree-fulcl increase 
in monthly subscriptions since it startexs 
broaccasting. Nobody will convince me txt 
such a mite of increase won't be similarly 
applied to divital relevision channel 
subscriptions over the coming time. 

And, ifconsumers buy into one digital 
ielevision system, whv not buy into che 
other? And why notable too? What is the 
price when consuniers feel they have foxx 
value for ail these channels? £304 meonih? 
£50 a month? Whar is the price whea 
corisumers feel they clon't have good value 
for moncy? £60.42 month? £100 a month? For 
all the headiong rush into digital television 
these are all important. questions 
broadcasters have left unanswered. 

I leave vou with Brinles’s law to sum 
up this month's column. This states that ‘the 
more channels there are the thinvier the 
programming becomes’. This is apparent 
with only thirty existing non-digital channels. 
How thin can it get? Watch a cligital 
television screen near you tO find out. 
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Bruce Burton, Managing Director Vitelec Electronics Ltd, 
explains some of the coaxial connector choices available. 
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A typical range of connectors available and their relative size. 


F coaxial connectors are 
commonhy used for ibe 
interconnectian of high 
frequency signals in produc 
such as cellular communications, 
data iclemicin: personal 
communication systems and 
global positioning systems. 
Vitelec Electronics Led offer 
engineers whose own products 
are deatandine high frequency 
performance, connectors that 
provide mechanical. integrity and 
reduced! nroduct size and 
production cass. 

Prior to 1960, only two classes 
of coaxial connectors existed. 
These were standard {', UHF, 
etc.) and miniature (RNC, TNC, 
etc}. Whilst the BNC has 
become the most witlely used 
anc! known. these connector 
types were developed for much 
larger cables (typically RGSS, 
RG59, RGH, etc.) and circuit 
enclosures than those used in 
many of today’s RF and 
Microwave applications. 
Subministure connectors were 
tleveloped following the 
creation of the MIL-C-39012 
specification which gave 
manufacturers the freectom toa 
develop innovative ideas whilst 
still adhering to industry 
acceyredt standards, 
Subminiature connectors now 
have the highest volume 
demand of all coaxial npes. the 





most recosniset being SALA, 
SMB, SMC and MCX. 

The SMA evpe is the mast 
popular of the.subminiarure 
connectors and has a threaded 
coupling which provides 
excellent mechanical integrity 
and hith frequency electrical 
periurmance up to 18GHz. ht 


. has become a standard 
: ‘input/output connector for 


many RF and microwave 
produces and can be terminated 
on small cables such as RGI74. 
RG316 and RG178. SMB and 
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Figure 1, Typical frequency range. 
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MCN connectors have snap-on 
ntechanisms. The SMC has an 
identical interface to chat of the 
SMB But has a ubreaded 
coupling nut which increases iis 
operating frequency from 4GHz 
to 10GHz. Vitelec’s ranue of 
sulniniature Connectors are 
often gold plated. as high 
frequency signals wavel very 
close to the ouside of the 
connector Ixxly and an 
excelicnt conduciing: material is 
Uherefore required. At lower 
frequencies (2 to 3GHz) this is 


5. 


Frequency (GHz) 


oo 
~ 


Not SO Mpoarnant and the 
connector body can be nickel 
plated, allowing 2 reduction in 
ihe connector cost. Fieure | 
shows the operating frequency 
range of subminiature coaxial 
connectors. Figure 2 shows the 
typical voltage working. 


Cable Fixing 
Connectors 


The performance of 2 system 
involving co.xial cable is usually. 
deteomined by the cable 
specification, arid the connector 
is then chosen accordingly: 





Most small, flesible coaxial 
cables perform well up to 2 or 
3GHIz which is adequate for 
many video and dara 
applications. The connector can 
be terminated on the cable by 
the equipment manufactures 
using crimp or soldering toals. 
For maximum perfarmance in 
high frequency applicadons, 
connectors can be temminarecd 
74) semi-rigid cable and this is 
then shaped to fit the specific 
equipment enclosure or 
environment. SMA connectors 
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Figure 2. Typical voltage working. 


are best suited for semi-rigicl 
cable because of their high 
frequency capabilities. They are 
also well suited to test and 
Measurement applications 
where individual exible cable 
assembiies need to he supplied 
with performance plots to 
ensure accurate monitoring and 
calibration, Titis group of cable 
assemblies are produced by the 
connector manukiciurer, as 
special production tools and 
iesi equipment are required. 


Board Level 


Connections 
Traditional methods for 
connecting high frequency 
signals 6.2 printed circuit 
board use panel mouni or 
flange mount connectors. 
These are mounted on the 
equipment casing and coaxial 
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cible is chen used to nun from 
the back of the connector £0 
the PCB: Very goad electrical 


and electromechanical results 


can be achieved if che integricy 
of the coaxial connection to the 
board is maintained, but the 
production process musi be 
camied out by hand and mzy 
require a skilled operator. 
Mounting the connector 
directly onto the PCB and 
passing thé coupling face 
through a cut-out in the chassis 
is now the most popular 
method for volume production. 
Miniature and subniiniature 


connectors are available in riche. 


angle or vertical PCB mounting 
yariations. Vertical PCB 
mounting connectors offer the 
besi VSWR characteristics 
because there is no bend in the 
centre contact and therefore 2 
constant impedance is easily 
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Close-up of BNC plug with gold centre pln. 
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maintained. However, many 
equipment housings require 
INDUES/OUTpUES at (he- rear or 
frontand this is often at right 
aagies tile main PCB. Drilling 
the board is currendy the mast 
popular methexs of fixing the 
connector 10 the PCB. The 
connector mounting posts and 
cenire conductor are then 
saldered to the board either by 
hand oras pant of the automated 
POCESS, 


New Design 
Solutions 


Virelec has developed a range 
of surface mount subiiiniatare 
connectors in response ro the 
growing trend in surface. mount 
production auiomation. This 
connector is-also available in 


:. vertical and righ: angle 
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Close-up of PCB mounting ANC socket 
Showing nicket plated connector, 





On the PCB using a flaw salder 
process, dierefore eliminating 
the need for board drilling and 
reducing the overall cost of 
installine the connector A aew 
‘End Launch’ variation has 
recently been developed which 
also uses che surfkce mount 
technique for connecting to the 
PC. This commector straddles 
the ecige of rhe PCB andi is fixed 
io pads on Both sitles of the 
board providing a rugged 
connecdian.and preserving 
vatuable spice on the bound. 
The ceavre conductor approaches 
on the horizontal plane and is 
aligned with ihe sisal trace on 
the. PCB without iravelling 
throuvh 2 right angle. This 
results in a reduced VSWR and 
oOpimMum periarmance over the 
connector irequency range, 


Future Applications 
Anew group of RF coaxial 
connectors has appeared over 
the las¢ five years and are 
classtiled as microminiature.As 
the name implies, they are 
smalier than subminiature 
connector and in manv cases 
are scaled down versions af 
them. indusitey standards do 
Gi ver exist, however wirciess 
COMMUNICAtoNs such ps 
cellular and global positioning 
are accelerating ube tlemand for 
nucraminiature connecrors. 
Virelec has developed a new 
ringe of MMCX microminiature 
consial connectors io meet this 
crowing requirement, 

_ Maplin-stock 4 vide range of 
Vitelec connectors, Please see 
the ‘connectors’ section of the 
latest Maplin Catalogue/ 
CD-Rom for types and prices. 
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ways he suspicious of an 

article that starts with a 

note of caution from the 
author. This article is one such 
example. The subject of 
ionisation is complex Itisa 
topic that bas so far baffled the 
sciemific community with the 
efiects. of ionisation on human 
beings explained in subjective 
rather than theoretical cerns. 


But there is now a huge boy of 


evidence suggesting that a 
céciain at iype of nei charge in 
the atmosphere has 4 positive 
effect on human beings. 

This -evidence cannot be 
ignore, cven if scientists have 
faited so farin their auemps to 
prove a théorctical connections 
beaveen electrical imbalances in 
the atmosphere and biochemical 
effects on human beings and 
other life forms. This article 
examines uke evidence arid 
leaves readers to draw their 
own conclusions, 


What is an lon? 
Jons arc charged particles in the 
air that are-fornred when 
enough enerey acis upon a 
malecule such as carbon 
dioxide, Oxygen, water, oF 
niiroawen to .cject an electron 
from the molecule, leaving 
behind a positively charged ion 
as shown in Figure §. The 
displaced electron anaches itself 
to a nearby molecule, which 
then becomes cither a negatively 
or positively charged ion 
depending on the original charge. 

Outdoors, ions occur 
naturally at opical levels of 
3,000 positive and 4,000 
nepative ians per cubic 
centimetre. Indoors there are 
Very fesv negative ions and use 
balance is mostly positive inns. 
The reason for this is chat 
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Scientists bave identified a lethal 
. electrical sickness within the 


| atmosphere caused by an imbalance of 


positive and negative ions. The bad 
news is that in our increasingly 
industrialised society, the situation is 
getting worst. Here Stephen Waddington 
investigates its effects and examines 
ways of redressing the balance. 


negettive fons exist for.ashort 
length of time. They are 
destroved hw air pollution, while 
Roi electrical clischarges such as 
sparking, elecitic motors and 
furnaces venerate an excess of 
pasilive ions. Figure 2 
summaries typi fevels of 
posidve and negative charge in 2 
series of common situations. 

Prior to the industrial 
revolution, scientists befieve: that 
the net chame of the 
atmosphere was negative — 
today there.is no doubting that 
iS positive. Scientists are in 
agreement with the fact thar che 
release of air pollutans has 
resulted in a positive charge in 
the surrounding atmosphere. 
Even the air in open country 
areas is predaminanily pasitive 
because of the spread of 
pollitants in the wind from 
town and citv areas. 
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Effects on People 
When certain kinds of winds, 
know as “witch winds’ blow 
throughout the world such as 
the Foehn in Austria or central 
France and the Desem Wind in 
Australis, hospital admissions, 
suicides, and crime rares 
skyrocket These norarious 
desert and sea winds are also 
linked ta minor iinesses anel 
malaise epidemics. Victims’ 
chtims range from sleeplessness 
to irtabilin: and from 
paipitavons io migmines. 

Bur it's within towns and 
cities shat the lethal doses of 
positive ions truly lic. Car 
exhausts, Factory fumes, tire 
dust, Ciaureite smoke, cooking 
and heating fumes, dust and 
so all suck-up negurzive ions, 
either neutralising or positively 
charging them. Insicie, steel anc 
concrete buildings act as 
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electro-magnetic Faracksy cages, 
absorbing the charges of 
hepative ions. Symihctic 
building materials, dothine and 
furniture coverings eat up more 
as clo the metal ducts covering 
heating and air conditionine 
outlets. The resuftane negative 
fon count may be helow 100 
per cubic centimetre. 


Humidity 

In humid areas, such as the 
London undergrounc! or the 
centre of Biemingham during the 
sumimer, part of the familiar 
discomfort is caused by the fact 
that #ir becomes ion-deplerail. 
Really humid days are distwessing 
for anyone suffering from asthma 
or any respiratory allergy, and the 
faca that such people find it 
difftcult to breath in het. bumizl 
air may have less to do with the 
amount of oxygen in the air than 
with the massive negative ion 
depletion. Electricity in the 
atmosphere is quickly conducted 
to the ground by the moisture in 
ihe sur, andl what negative ions 
there are auach themselves 1o 
particles of moisture and dust 
and lose their charge. 


Pollen 


The ian count is alweays low in 
cities Where there's precious 
litde open ground to senenite 
them. Pollution makes a badd 
SimuavON worse, since it tends 
to deplete. the negative ion 
cou éven more, The hich 
pollen count in cenain parts of 
ike South of England each 
summer cuts even further into 
the negative ion count, since 
pollen has the same efféct as 
dust. The end resulz is thar the 
total jon count in cities is always 
tlown to what many scientists 
consider perilously low levels. 


Additional Electrons 
Forms fon 


Electrons 


Figure 1. lons are formed when an electron is elected from a molecute, and then reattaches itself to another molecule. 
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Domestic  Ajr-cenditioned Bedroom wittin Polluted city  Unpolluted 
cauntryside 


vitthin 2m 
Pronmity of 
a Shawer 


Waterfall 


Figure 2. typical tevels of posttive and negative charge In a series of common situations. 


Central Air 
Conditioning 
and Heating 


Hat or cool air forced through 
the duct wark of must cenirat 
heating and airconditioning 
systems sets up friction usa 
resulis in the loss ol almasi all 
the nevative ions and also 
draws most of the positive ions 
out of the air as well. This air 
with some positive and virtually 
no negative ions is forced out 
through venis in to rooms, 
offices and passaves — and as.it 
passes Through the vents more 
fiction is set wp that generates 
an additional overload of 
positive ions. What finally 
cames out of most heating or 
airconditioning ‘systems is tikehy 
to be an overtoad of positive 
tons Which will upset the 
mental and physical equilibrium 
of everyone, not onky those of 
us Whesare ion sensitive. 


Body of Evidence 
Do you feel good when you're 
in the country? Most of us have 
exnenenced! this positive effect, 
regarlless of aur proximity io 
waterfalls or the ocean. Every 
honie has:a breilt in, mater 
ioniser in the form of a shower. 
Our daily bathing rituals can be, 
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Product 
Classic biniser 
| Pyramationser 
Pyramki joniser with Gust gap 





in effect, uhe practice of 
preventive meclicine. Research 
has shown chat falling water 
creates thousanels of neyvative 
ions by splitting othenvise 
neuiral particles of air, freeing 
electrans to manifest their 
vitalsing function. These 
elecirans join up with smaller 
air particles, thus giving them a 
predominuntlhy negative charge. 
Negative fons promote alpha 
brain waves anc increase brain 


ware amplitude, which translates 


toa higher awareness level. 
Induced alplia waves spread 
from the occipital area to the 
pariéral and remporal and even 
reach the frontal lahes. 


spreading evenly across the 


right and teft brain hemispheres, 
creating an overall calming 
efiect. On the physical side, 
nepluye ions have. given relief 
from hay fever, sinusitis, 
bronchial asikma, allergies, 
nugraine anc ium and post- 
operative pains. Ther lessen 
infections, cir ure bums faster 
and heal them more quickly; 
and leave fess scarrine. 





Code Price 
WCLIN £45.99 
WiKi £92.99 
\WCzeG £3999 


Tabie &. fonlsers avaliable from Maplin 
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Biochemical 
Analysis 

You could be forgiven for 
believing that this article is the 
analysis of New Age proponents 
or dtermative medicine fanatics 
— it's nat. But there is still the 
question, why are ions 
therapeutic? 

There is no one answer ta 
this question, Negative ions are 
therapeutic purtiv because they 
kill germs. Back in the 19305. A 
Russian iam of scientists found 
that large ion doses of either 
polarity retarded bacteria coloriy 
formation on plates. Tonisation 
also sterilised enclosedl sir. 
Latter experiments duplicating 
work noted an exponential 
hacteria decay rate of 23% per: 
minute for untreated air 34% 
per minute for air with positive 
ions and 73% per minute for’ 
negatively charged air. 

Animats larger than microbes 
find negative ions beneficial. 
Rats team beuer and are less 
anxious. Mice live Innger. 
Silkwonn epes hatch eartier, 
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larvae erow faster, spinning 
begins sooner, unc cocoons are 
heavier. Chickens lay more eggs 
and grow plumper. Sheep grow 
faster and supply more wool. 
Ant in the vegetable kingdom 
plant seedlings grow up to 50% 
more when charged. Fruit stays 
fresh longer, after 10 days. 
ianisect tomatoes were still fresh 
While untreated controls rowed, 

Convinced vet? One of the 
reasons cat individuals have. 
difficuly grasping the concept 
of ionisation and its potential 
effects on human heings is 
because scientists have filed to 
prove — orexpiain ~ anv direc 
connections. The majority of the 
justification to date is all based 
on cireumstantial evidence. 

In lnumns,:- most researchers 
think that negative fons act an 
our capacity to abso and utilise 
oxven, accelerating the blond’s 
delivery of oxygen to our cells 
and issues. A research team 2 
the University of Milan says they 
make wider cell nuclei with 
more volume, and lest negative 


ons sound too much tke a cure 


al). testers report that newative- 
ions work only'so fong as theyre 
being inhaleck As the charge is 
most readily absorbed throuel 
the olfactory nerves, you need to 
breathe them in through your 
nose. not your mouth. 
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Heavy Negoaiive Charge Forces 
Elecirons To Be Expelled From This Pin 


| Son 


Figure 3. Electrostatics theory dictates that a gin is the best vehicle to expel negative fons into 


the atmosphere, 


Redressing the 
Balance 


So whar cin be done to redress 
the ixdance of negative ions in 
the atmosphere? In nae: 
ions are formed in 2 vuriery of 
ways. About half are created by 
nilioudtive gases. Radioactive 
substiunces in the soil, cosmic 
rays, ultravinler mivs, air Row 
fiction. failing water and plants 
all produce the other half. For 
example, they suream off the 
leaves of plants, mast nortbly 
pines and asparagus ferns. 

The artificial addition of 
negkive ar into the armosphere 
has the potential to reduce che 
concenmation of airhame 
microorganisnis, The effect 
appears co resudt from che 
ionisation of bioaerosals and 
dusi particles that may carry 
nacTOoTEANISMs, Causing then to 
sede out more rapicliy. Seiing 
tends 20 Gecur on horzontal 
surhices, especially: metallic 
surfaces, and generally in Use 
area near the ionisation unit. 


Artificial lon 
Generation 


Just as positive ions cin be 
generated ardficially be 
pollution, So nexitive ions cin 
be man made with negative ion 
eercmiors. Indoors, che 
anificial production of nezaiive 
ions by a device called an 
lONSET OF AN ION generaior is 2 
highly effective means of 
adding nevative jons into the 
local aumoasphere and thus 
cedresses the balunce beoween 
nceative anc posive ks. 

One of the challenges for the 
designers of ionisers is thit iy 
their very nature, ions do aar 
travel much beyond the 
emitiing orifice of the device, 
Recombination occurs so close 
19 the source of generation 
that they have litde or no effect 
seven feet away, 

Jn the UR, Charles Topley, a 
reliret electrical and 
mechanical aircmk cdicsigner 
has patented! several inventions 
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and dévdoped a negativeion 


generator, which he believes is 


the most effeciive yer clevised. 

ln the home, Topley claims 
that the viewing suriace of 2 
iclevision ser gives olf inie a 
room, electric emissions ranging 
in magnitude from abaut 7,000V 
to about 17,000V These 
emissicans, he savs, have che 
effect al prixiudng a positive 
charge into the air and on the 
Surface of all tems within 
immediare range of ihe TV 

Bui upon switching on a 
negative ion generator, anc 
measumng the ratio of snrvall sir 
ions in the room, Topley claims 
that the meier moves graclually 
away from a positive reading, 
towards neutral. and-eventuailly 


fégisters 2 full negutive ccading 


as the negative ion saturaiion of 
the room becomes complete. 
Although most people in the 
UR are nat ion-wise, generators 
Inve been popular elsewhere in 
the world for decades. In Wort 
War 11, Lofewaffe planes were 
negatively jonised by eleciric 
field! generatars. in order tw 
reduce pilot fatigue. Ant! it's 
believed to hawe worked. Electric 
field genentors are like female 
ion genemiors: instead of 
ejecting ions, they attract them. 
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- Commercial 

- Products 

: Jonisers use a series of diodes 
and capacitor ina voltage 
charge punip tiMmingement 10 
amplify niains volmge up? to 

: 5,G00V ar more. While a high 

: Voltage is needed to generate 

; jons, literally vero current is 
required 10 release the ions 
inta the atmosphere. lonisers 
therefore include a series of 
PIOLECLIVe FESISLOTS LO ENSuUTE 
the current ts reduced che 
frictions of a micro or even 
pico amp. 


Photo 1 Mapiin Ofdér Codé WCIAM 


a rth 
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Negative ions are released 
into the atmosphere via it 
series of sharp pins on the 
loniser. Because of the 
relatively large suriace area, but 
small volume, negative ions 
build op on che top of the pin, 
until it becomes sanimited, at 
which point they are expelled 
ito the atmosphere as shawn 
in Figure 3. This process is 
assisted by virnue of the fact 
thar the sucrounding 
atmosphere is likely to haves 
net-pasitive charge and thus 
negative ions are atiracted 





away from the toniser pins 
towards the positive source. 

if you check out your Maplin 
catalogue or CD-ROM, you'll 
see that Maplin stock 2 whole 
senes of tonisers as shown in 
Table !. The most popular is 
the Classic Ionise as shown in 
Photo 1, which injects ions into 
the atmosphere [rom a sertes 
of pins, Riciden behind a gol. ft 
has an effective ninge of 5m 
and features very low running 
cost, ipically fess than 1p a 
week. The Pyramid Ionise 
mearwhile'as shown in Phoww 
2. is a powerful pyraniid- 
shapee device with five high 
CRITpUT fonisation sircams. The 
device his an effective ringe of 
3m anu 1s also available with a 
combined! cust irap. 


Measurement 


Finally, there is the issue of 
determining ubeir effectiveness. 
Atypical generator may 
supposedly churn put 100 
billion ions pec second. But 
how many of them survive a 
yirel pase the machine? Ionisers 
need to be used carefully. 
Within a mom the ion 
CONCéaLatON vanes a for 
depenciing on how fir you are 
from the eeneror, irom 
conducting ‘walls, from charge 
build-up on insulating walls, 
and from curciains ec. 


n the main, chis column ss 
all abour the séricus 
business of gctiing che most 
| irom your software tools. 
However, there's also a less 
serious sidé to personal 
computing and I.dan’s just: 
mean games and multimedia 
ipplicatians.. Most sedous 
applications include some 
undocumented features which 
have been cunningly hidden by 
the application developers. 
Knowing about these so-called 
Easter egus won't make you anv 
more productive but | prust 
you'll find this montis column 
no less iascinacing. 


Why are they 
there? 


You mighi well wonder whr 
applications contin 
undocumenied features. fn the 
earty days, Easter eeus were 
cted gang screens and listed 
the sang” Le. the devclapment 
team. Software houses clidn’t 
want the About window to he 
cluttered up with dozens of 
nanies so they clicin’t allow the 
ang to credit themselves. But 
the developers found their own 
way Of petting Into the 
limeli¢hi. with ar without uieir 
employer's approval Whether 
the convoluted means of 
causing these screens to be‘ 
dispizyed was to prevent their 
employer finding out about the 
screens until ir was too late, or 
whether it was to provide a 
curiosity for rhe user is unsure. 
What Il can sav. however, is that 
many or them woul never 
have been discovered by che 
user community had ihe 
developers not feaked cletails, 
Toilay, softvare houses seem to 
talerate the practice. 


A Simple Example 
If you've goi a copy of 
CoreiDrew you can easily find a 
list of the-peupte responsible for 
its création. With mingr 
vanations, this works with most 
crsions. From the Help menn, 
select the About CorelDraw’... 
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int a break from our usual tips on 
bow to make time on your PC more 

productive, Mike Bedford takes a 

light-bearted look at Easter eggs. 


option £0 display the About 
window, Now double click on 
the hot air bailoan logo. [7 
nothing happens, ry holding 
down some combination of 
shift, comtecal and alt first — there 
are slight differences beiween 
versions. All being well, the 
screen will clear and a horair 
halloon will appear at the 
boron. Held down the lett 


mouse button and, after a while, 


the baltoon will rise, dragging 
with it a list of the team. Wich 
later versions, pressing the right 
mouse buon will couse 4 
firework display. Oh, and # vou 
click on the square icon to the 
right of ihe About screen rather 
than the balloon at the left, 
clicking the right mouse button 
will cause Elvis 10 parachure 
down the screen instead of the 
firework display. 


Convoluted 
Commands 


OK, pechans the CorelDraw! 
Faster egg is uncocumented 
and perhaps it requires a mildly 
unusual sequence of commands 
but if vou suspected it was 
Lrere you'd probably have 
founcLic eventually: This is the 
one Faster ege which I found 
for mvself But this doesn’t 
apply to all Easter cazgs. Uniess 
you were told huw to find the 
Windows 95 fang screen, I'm 
prem sure you'd never find it. 
In fact, it lives in a folder called 
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“The Microsoft Windows 95 
Product Team!" (without the 
quores) but you wor’? find it on 


your PC — you've fot Lo create it. 


yourself. And what's mare, 
you've got to create it ina very 
specific manner IF you want to 
hive ago, here's what 10 do. 


Click with the sight mouse 


button an the desktop and _ 
select New and then Folder fram 
the menu which is displaved. A 
new folder with 2 default name 
is Created. Now, rename the 
folder as “and now, the. mament 


vou've all been waiting for”. 


Next rename it to “we proudly 
present for vour viewing 
pleasure”. And finally. rename it 
a third time, now to “The 
Microsoft Windows 95 Product 
Team!”. In afl thesé names. do 
make sure-you use che exact 
iext shown, iovether with any 
capitalisation and punctuation. 
Doubleclick on the foldér and 
you'll see the credits as shown 
below, complete with musical 


> accompaniment. 
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if sou want something even 
more hizarre, how about wing 
the Excel 97 Easter evu? Stuart 
with a new workbook. Press F5 
and in the Go To window 
which is displayed, ope 
‘NO7:LOT ancl click on OK. Now 
press the Tab key ance, then 
hold down the feft shift and 
cantrol keys and click on the 
chart wizard icon. You'll be 
whisked sav into 2 purplc 
landscape which you can fly 
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around using the mouse-ancd 
amicist which you'll ind a huge 
screen with rolling credirs. 

The commands to display 
the Worl 97 sung screen are 
only slishdy less arcane. Stan 
with a new document and whe 
the word ‘Blue’ (without the 
quotes but with 2 capiral B). 
Make ihe iext blue (as opposed 
1a dark blue) and bofd. Pur che 
cursor at the end af the worl 
and type a space. Now, select 
the About opticn from rhe 
Help menu and click on the 
love io the left af the About 
window: I won't tell you exactly 
whit happens — try it tor 
yourself to find ont. 


Accidental Eggs 
Whereas many of the 
undocumented features in 
applications are put there Jor a 
hit of fun, others appear to he 
test features which the 
developers have forgotten to 
remove. [ suspect the next one 
comes into this category 

If you have difficulty in 
winning a: the Minesweeper 
game Which comes with 
Winclowss and you happen 10 be 
using Windows 3.11 sull, then 


the next cxample might just be. 


whar you've been looking for. 
Unfortunately it ddesn't work 
with Windows 95 or 98. 

Before vou start playing the 
mime, hold down the shift kev 
and wpe XYZZY Release the 
shift key anc! press it again. Now, 
if the reports are correct (1 don’t 
have Windows 3.11 anymore) 
the top left 
hand pixel 
on the screen 
will go clark 
whenever 
you move 
che cursar 
OVCT 2 Squnic 
contoning 
2% mine. 


Finding New Eggs 
In-most of these cofunins, I've 
given detaifed instructions to 
give vou a feel for the facilities 
offered in a particular area. Pve 
then concluded hy suggesting 
that you experiment yourself to 
discover further features, Pm 
loathe to do that in this case 





: -since there's scape for wasting 


VASL amounts of tiny without 
actually doing anything useful. 
However. if you ade find the 
idea of bidden functionality in 
vour applications to be an 
Intoiguing one, chen youll Ant 
that there’s a wealth of 
information of the Web to carer 
for your “habit, Just fire up 
your favourite search enginc 
and type in “Easter egges' ar 
‘sang screens’ and you'll find 
plenty of interesting pages 
detailing exacily how to eet 
them to reveal themselves. 
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YOUR BATTERY GUIDE 
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The photograph above right shows a voltaic cell. 
This curious device consists of a brass screw and 
an aluminium screw inserted into a strawberry. 
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it generates almost one volt but allows virtually 
no current to be drawn, Just as the strawbers *y 
battery is not very useful for most jobs, 
Mike Bedford guides you into getting the right 
battery for the right job. 


‘Rechargable 
Alkaline Manganese celts. 


he Fret that any pair of clissimitir 

metals placed in 2 conducting tonic 

electrmiyre will generaie an electric 
current has been known for well aver 100 
years — you probably remember teaming 
about the Leclanché cell in school physics 
lessons. And whereas today’s common zine 
carbon cells are litte different from the 
Leclanché cell, a lot of water has passed 
under the bridge since the 1860s. LE you 
hrowse through the batreries section of che 
Maplin catalogue you'll soon cliscover that 
there’s a bewildering array of other types of 
battery on the market today: So what of ziac 
air ceils, of primacy Jithium cells, of silver 
oxitle cells and of fithium fon recharmesble 
batterics? How do these vurious npeés of 
baitery compare? Are che well-esrablished 
jechnologies still the besi or are some of | 
the fess well-known 5s of batteries set wo 
tke their place? This article aims to answer: 
fkese question covering bork primian: and 
secondary (Le. recharveable) batteries and 
cells, Although this feaure is invroducren’ 
by outure, this doesn’t mean diet it will be 
ol interest only to novices, This is a 
constaniy changing Beld and avy aim is to 


pull wogeiher a summary of the current state 


of play which will form a useful reference to 
all users of barten-powered equipment, 
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The Basics 

The nian part of this acticle consists of 
discussion of a number af imponant pes 
of cel. A comparison iable is also presenced. 
AS 2 preliminary. howéver, we need fo set 
the scene by takinv a look arvurious 
veneral issues. 


Battery Sizes 


Figure 1 shows a comparison of the 


common stancantd ccli sizes —N, AAA, AAC, 
and D — and the one common battery’ size — 
PP3. By the word ‘size’, I mean the physical 
size and shape unity: The capacity of 
batteries (in Ampere Hours} of a particular 
physical size varies sienificanihy depending 
on the battery chemistry and type. Even the 
terminal voitage of a given size of cell differs 
with the chemistr: These commen sizes 
tend to be-used for celis and baiteries which 
— broadly speaking — are interchangeahle. 
This includes the cammman primary cells 
with a 1.5V nominal yohage and NiCd/‘NIMH 
cells which have 2 1.2V nominal voltage. 

For chemisuies with 2 sienificanily: 
different nominal cell voltage (e.c, Lithiim 
Orimary cells, some of which have a nominal 
voltage of 3.0V ar higher), completely 
different sites — cylindrical, prismatic and 
coin —are olten emploved. However. this 
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practice is not universal. Some 
manufacturers do, indeed, house Lithturn 
primary and Lithium ion rechargeahfe cells 
In commion cases such as AA. Cleariv these 
cells are nat interchangeable with LV or 
12V cells ancheare must be maken that they 
are nor, accidentally, usecl in equipmen: 
desiunes! ro accept lower voltave AA cells. 
Other cell and battery: sizes tenck to be 
designed with a particutar application in 
mind. Such cells tenct io be used in cameris, 
watches, hearing aids, snd for backine-p 
digital circuitry Sovall cylindrical azict coin 
ces are coramon for these applications. 
Cells incl batteries are also availaie with 
terminals for circuit hoard mounting. 


Energy Capacity 
The canacity of a ceil or bantery will wiuall; 
be quoted in terms of Ampere Hours (Ah). 
However, this is not. of course,-2 measure of 
the amount of energy stored in the bauery. 
The energy capachy of a battery is given in 
terms af Wad Hours Wh) and —to 2 fiesr 
Approximation — chis is equal wo the capacity 
in Ah mulsiplicd by the nominal terminal 
volrige. In practice, the energy capacity will 
be Jess than this since the terminal voltage 
usually drops 25 the cell is discharged, 

for portable equipment weight and size is 
punticulady important. So an impartant 
measure of a bauery is its energy Gipaciry 
per unit weight (Whig) and energy capacity 
per unit volume (Wy). 


Nominal Voltage 
The noninal veleage is fixed fora given cell 
chemistry So all celis of a particular wpe will 
have an identical nominal voltage. With 
batteries, of course, there is scope for 
variation of the voliave hy altering the 
number of ceils incarponited into the barter. 
The actual voltage monitorect on the 
terminus of a cell or battery will often ciffer 
from the nominal voltage. Specifically, a new 
battery or an off-load battery wili have a 
higher voltage wheres 4 partially 
discharged or heavily nade battery will have 
a lower voltage. The clegree of stabilisation — 
thar is, che degree to which the voliage 
fluccuares with load and with amount of 
discharge — is highly dependant on the 
Patten technology. Voliwve stabilin is usually: 
shown as a discharge curve of voltage against 
time. The shape of this curve will offen be 
dependent on die current dimen from the 
cell..A graph comparing the discharme curves 
GF various primary barteries is shown in 
Figure 2. Electrical equipment such as 2 torch 
Is nNON-volrage chitical. So batteries wink very 
poor stabilisation can be pressed into service 
here. Hectronic equipment, on the arher 
hand, is much mare sensitive 1o voltage 


fuctustions so a bantery with a Bar discharge 
cure wouid be: preferable. Alrernatively, 
some form of consiant voltage power supply 
could be used 


Current Capacity 


The current sourcing capaciry of a cell or 
batrery depends, to a large degree, on the 
sizeof the cell or battery, not just its 
chemistn: For some technolovies (NICds. 
for example) the current capucity is given in 
cerms of C. the current which will cause the 
cell or harten to be discharged in one hour, 
As such, rhe current capacity is directiy 
prapanional w che capacity in Ah. For over 
chemistries, the relationship berveen the - 
current capacity and the size of the Bbaner 
is much less welllelinect. In afkaline 
primar cells. for example. tie AA and the D 
cell have similar current capacisiés. "'m told 
that che primary reason for this is that AA 
cells — being the most commen by far — 
have been the subject of the greatest 
development efort. Nevertheless, in 
venéral, the current which a buuwery cin 
supply will increase with its physical size. 

It has to be said, hawever, that it's difficult 
iv suite exacdy what is micant by the current 
cupacity. Certainly the internal resistance of 
a battery or ceil will place an upper limit on 
the curren: which may be drawn from it but 
most manufacturers will suggest a lower 
limit than this. In fact, manufacturers tend 
to be rather vueue about this aspect of the 
speciianin, The reason, of course, is Unt 2 
hivh curren can often only be drawn at the 
expense of voltage or the tort) amount of 
energy which qin be exiricted from the cell. 
Atso. with some chemismies, a high current 
can only be diwn for a short duration. 


Temperature 

The operation ofa cell invalves a chemical 
reaction and since, as a rule of thumb, 
chemical reactions double in speed with 
each 10°C rise in temperiture, its hardly 
surprising that cells are temmpenuure 
sensitive. What probably is surprising, 
however, is that some cell chemistries 
provide for apenstion over such a wide 
tempeninuire ninge, However, this is net 
universal snl some types of cell show much 
reduced performance by reducing ihe 
temperature to OC. Specifically. these ceils 
will supniy a lower current ancl have a lower 
capacity at low temperitures, Some 
rechargeable cell eyes cannat be reliably 
chargect at flow remiperatures. 
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Figure 1. Common cell and battery sizes, 





Battery Storage 

A hbaren’s selintischarge nite is a 
particularly irapertant characteristic. No 
battery will keep its charge forever, aithough 
some of the primary cells come close, 
having a shelf life of many vears. On the 
other hand, same npes of battery can loose 
up ro 30% of their charge per month. 
Temperature and ower storage. conditions 
can have a significant impact on the self- 
discharge rate with self-discharge increasiny 
with temperature. 


Discharge-charge Cycles 

Pomary célls are, by definition, ¢lesigned lor 
a single cycte. In orher words, they are 
supplied with 2 Full charge, are discharged 
in use and are then disposed of Secondary 
cells, on the other bund, are designed such 
that the chemicil réuctian can be reversed 
by charviny. There is, however,.a limit to the 
number of times a ceil can be chiseharceed 
and re-charged. This is referred to as the 
number of discharge-charge cycles. 


Charging Methods 

Charting methods is a subject.in its own right 
ancl is 160 fengthy a subject i handle in depih 
here. As such, I'll make only passing reference 
ro charving in this article. Specificatiy, [ll reer 
ro the overall charge repime (i.e. constant 
voltage Or constant Current) and give same 
inication of the charue time. 


Commion Cell Types 


In the remainder of this anivle, we'll invesiigate 
a number of the more important coll 
chemistries, Many of the cell hpes discussect 
are designated as senend purpose aluhough a 
few arc More specutse! having characteristics 
suinthle for ceérain niche applications. 

Much of the information provided here. 
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Figure 2. Discharge curves for various primary cells. 
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wil] be sormnewhit vague — there are 2 
number of reasons for this. Firsdy, even if 2 
battery chemisiry remains constant, there 
are often a sumber of variants available. In 
the realm of NiCds, for example, different 
families are available with widely differing 
charge and discharge characteristics. And 
secondh; as I've.aleeady pointect out, some 
questions, such 4s what is the maximum 
current capacity of this ceil?’ are remarkably 
difficul: to answer To answer such 2 
question you'd have 10 place consciraints on 
the voltage. the life of the ceil, the duration 
of the loacl and so forth. So, although this 
vticle will give some valuable sips on which 
céli types are suitable for which applications, 
in would be wise 20 get more detiiled 
specification information for a proposed vell 
before committing to it fora major project. 


Zinc Carbon 
& Zine Chloride 


Zinc carbon cells are the anes usually just 
referrect tas “standard” or ‘general purpose” 
cells and have remained tinle changed for 
many vears. Zine chioride cells are often put 
into the same category and offer manzinally 
improved chamereristics. Samemnes it wont 
be obvious which particular chemistry 2 
particular standard cell or bacery employs, 
indeed the qwo are at opposite ends of a 
specinum — most are partially zinc carban anc 
partially zine chloride. 

Zine carbon and zinc chloride ceils have a 
fawer cncrey density than most other 
primary cells and are nor able to supply as 
high a current. OF rhe nwo, zine-carbon is 
better for intermitens discharge ancl zinc 
chloride for continuous discharae. Both cell 
pes have poor volrageé stability. Despite the 
nominal 1.5 a typical offload voltage is 
1.64V whereas the on-load valtaze will range 
from 1.3V to O.8V ar the en point. In ather 
worls, the discharge curve is far from flit. 

The only advantage these cells offer is one 
of cost — the price per Wate hour is litte more 
than half chat of an equivulen: alkaline cell. E 
is, therefore, an anracive proposkion in non- 
demanding applicatiuns (Le. low current, non- 
voltage critical) in which it is not particularly 
inconvenient to have 10 swap cells. 


Alkaline 


Alkaline manganese cloxicde cells, usually 
referred to as just alkaline cells are 3 higher 
performance, 100% compatible replacement 
for zinc carbon or zinc chloride cells. By 
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this, ] mean that the nominal voltage is the 
same but the discharge curyé is slightly 
flaner and the energy density is hicher. 
Alkaline cells also provide better low 
temperanire performance than zinc carbon 
cells. Whereas the later onty deliver about 
10% of their service life ac O°C, alkaline cells 
will deliver 70% au this reduced temperature. 
The available current is also higher bur not 
dramatically so. For many apptications, this - 
can be an advaniage —as we'll see when we 
come (0 look at NiCus, cells with very high 
Curent capacities aren't always interchangeable 
with more modestly rated cells. 

Despite the fact that the alkaline cell is 
normally considerect 2 primary cell, the 
reaction is reversible by the anplication of an 
lectric current. In other words, alkaline cells 
‘are rechargeable — but only to a degree. The 
number of: discharge-charge cvcles is v en 
limited and safety concerns have been 
voice. The topic of recharging standard 
alkaline cells is raisecl an an occasional basis 
but mainly iy hobby users, Safer: ancl 
perionmance issues have generally preclucted 
the practice'on a commercial basis, 

However, a number of manufacturers 
have now released alkaline cells specifically 
intended for recharvine. Referred to as RAM 
cells (Trecharpeahte alkaline manganese), the 
limited number of cycles (typically 25) still 
applies, but safety concems have, 
presumably, been addressex!. The enersy 
capicity afso decreases noticealsty with each 
cycle. Oni the positive sitic, RAM celts have a 
much lower selflischarse rate than most 
other apes of rechargeable cells. 


Zinc Air 

7ine air ceils have the highest energy density 
abiay comman chemisizy by a eienfiieant 
margin. They have a 145¥ nominal voltage so 
In this respect, would he compatible with 
equipment desitned for zinc carbon or 
akaline cells, and the discharge curve is very 
lat. Furthermore, currents oF up to 2 few 
hundrect millf-amps can be supplied, the shelf 
life is very tong and ihe price per Wh is Inver 
than for most other chemistries, Ar first sight, 
therefore, zinc air might seem an ideal general 
purpose technology, Unfortunaeh: however. 
there are some sienificant dambarks. 


As supplied, zinc air cells and baweries are. 


scaled to prevent: the inler of air, In this 
condition, the cells have :in extremely lone 
shelf life but do no generate an electric 
current. Before use, the seal must be 
removed after which the full voltage will be 
achieved within 15 minutes, However, ance 
the seal is broken the fife of the ceil drops 
to about diree months due to poisoning of 
the zine. Actual; this is an over-sinyplification 
— with zine air batteries there is 2 pai-olt 
berveen the current capacity and the 
litetime. A high current is provided hy a 
lagee air inter but at the expense of a short 
hfetime. A smaller inter wili increase the 
lifetime but at che expense of current. 
Because of this drawhack, zine air is 

prafuced most in the form of coin cells 
for use in hearing aids where weight is 
patamount, Duracell do produce a PP3 zinc 
air barter, however, with a fairly modest 
current capacity. Nevertheless, 
manufacturers don't envisage that ziac air 
vill become a general purpose technology, 
despite it undoubted advantages. 
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Lithium Primary 

ithiuns primary cells is a phrase which 
encompasses a number of clifferent 
chemisiries, the most common of which are 
lithium manganese dipxide (3.0V) ancl 
lithium thionyl chloride (3.6V). Lithium 


:- primary cells should not be confused with 
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lithitim ion cells which are rechargeabie. 
Despite the diferent chemistries, 1st 
lithium primary cells share similar properties. 
The enény density is high, the cells can 
delivera modenwte current and the shel life — 
at ten years — is extremely high. The discharee 
curve is flar at fow current drains but slapes 
sienificantly at higher currents. Kor this 
reason, lithium primary cells are used 
primarily in tow to medium current 
applications requiring 2 fone operating life. 
Battery back-up of computer memory or 
other digital CiTcuitry is a common 
application. Although the laree cylindrical 
cells can deliver 2 current of a few hundred 
milli-amps, the highly sloping discharee cunve 
under these conditions and the fact than these 
higher voltage cells are natinterchangeable 
with other primary chemistries have 
restricted their use as general purpose cells. 
Fairly new on the scene js Lichium Jron 
Disulphide which is quite diflerent from the 
other lithium primacy technologies. The cell 
has 2 £.5V nominal voltage, is availuble in 
common sizes such as AA and has nice che 
cnergy clensity of afkaline cells. Ik is being 
promoted for gencral purpose use. 


Silver Oxide 


Silver oxide cells yield a 1.6V nominal voltuge, 
avery fia discharge curve and a high enersy 
‘density: They also offer extremely pood law 
femperature openukion. On the reverse side 
of the coin, they can only supply modest 
Currents wl are expensive compared to 
most other primary techanlogies. 

As such, wis chemistry is one which is 
destined to niche applications far coin cells, 
Traditionally, silver oxide cells have been used 
in calculators, photographic equipment and 
watches. OF these, most markets are 
declining with the possible exception of 
watches. The main factor which has 
contributed to its use here is its far discharre 
curve and 2 vedr lifetime. However, since 
modern watch electronics is less susceptible 
to voltage fluctuations, fess expensive cell 
chemistries are now being used. 


Nickel Cadmium 
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For many years the number one rechargeabic 
technology: nickel cadmium cells and 
batteries — cOmmonaly called NiCds — are 
being phased out in frvour of more 
environmentally 2cceprable aliematives 
such as nickel metal halide or lithium ion, 
Nevertheless, they will remain in use in 
older laptap PCs, cellphones and 
camcorders for some Line and are still 
availtblé for general purpose use. 

NiCds have a nominal voltage of 1.2V and 
a discharge curve which is somewhat flier 
than the common primary celis. for many 
#pplications, the drop from L.3¥V to 12 is 
irrelevant and NiCds are sometimes used 
interchangeably with primary cells such as 
zine carbon ar Alkaline. However, in 
ecuipniem designed to accept four AA 
alkaline celis, the substiration of NiCds 
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would result in a deop in the toral voltage 
front GY t 4.S¥ This might not be 
ueceptable for some electronic equipment 
and for this reason, equipment often has to 
be designect specifically for NiCds (i.e. it 
must operate from a lower voliage supply or 
iake 2 greater nunvber of cells). 

The current capacity of NiCds is verv 
high. depending on the particular cel} 
family: At the best, up to 30C can be drawn 
fram 2 NiCd céil which, fora D cell, equates 
10 1204. There is, hawever,'a draw back tO 
the NiCc's high current capability which con 
further resiric: its use in equipment 
designed ior primary cells. Cheaper 
phovopmiphic flashguns, for example, use 
the internal resistance of the primary cells 
tO limit the current during charging, The 
circuit will, therefore, deaw a much higher 
ctHTent from NiCds and chis can result in 
the destructian of the unit. 

Originatly, NiCds were specified to be 
charged a: the C/1) rate for 14 hours but 
many of de mure modern NiCd Lmilies 
permit accelerated charging, in as little as 
one hour in some cases. NiCds can be 
damaged by over-charging, especially az fase 
charge rates so the end point must be 
accurately determined. Various medals are 
available, most of which involve monitoring 
the ierminal voltage, the cell temperature 
or both. NiCds are also hampered by the 
well-known ‘memory effect’. If NiCds are 
anly partially discharged before rechargine, 


:. they can aclapt to this shallow discharge 
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cycle such that the full capacity of the cell 
is no longer available. The solution is ro 
make sure the cell is fully discharged hefare 


re-charging —some advanced chargers will 


do this, 

Anather significant drawback with NiCds 
is that che selfalischarge rare is high. 20% 
loss of charge per month is typical at roam 
temperature although this ein be even 
hither at elevatect temperatures. 


Nickel Metal Halide 


In many respects the nickel metal halicte cell 


GNiME) is similar to the NiCd cell. The 
nonunal vohage is identical (1.2V), the 
discharge curve is moderately flat and the 
chemistry can deliver a reasonably high 
current. The current capacity isn't as high as 
with NiCds —3C is wpical — but for the 
majority of applications this is perfectty 
adequate, The charge density is 60% higher. 
The charging requirements are similar, 
indeed the same charters can often be used 
tor NiCds and NEMH ceils. However, NIMH 
cells don’: exhibit the meniery effect 6 
discharging prior to charging is not 
necessiry:. One negative aspect of the 
chemistry is that the self-discharge rate is 
even higher than that forNiCds — up to 30% 


: Per month al room temperarure, 


Because of the similarity of NiCd and 
NiMH cells, they tend to be produced in the 
same sizes and ihey are considered 70 be 
interchangeable for most applications. 


Lithium ion 

Lithiam ioo cells, not 10 be confused with 
lithium primary cells, are che up-and-coming 
recharzeahle technology. Distinguished 
from NiCd und NIMH cells by their 


siumificanily greater enerey density, lichium 


ion is now the technolosy of choice 
for porehhook manufacturers. 

Like lithium primary cells, bowever, 
the naminzl voltage G.6V) is 
simificanuy higher than thar of most 
dither cell pes und whe clischarge 
curve is highly sloping at moderate to 


high currents. The implication of this, 


of course, is chat equipment must be 
dssigned specifically for lithium ion 
baieries, And this cloese’t just 
involve making account of the higher 
voltage but providing electnonic 
voltave stabilisation... 

Unfortunately: because of these 
reiscns, ind hecause of salen concems, 
lithium ion is considered by-most 
hare manufhiccurers to he tor OEM 
us¢ only. Battery manulacturcrs 
prefer to work with che equipment 
manufacturer co ensure that safety 
considerations are met: Admitiediv 
some manufacturers do prextuce 
stindart size lithiunos jon cells, but in 
the main, production is of 
customised battery packs for 
natéhaak PCs, cellphones and 
camcarders. [ was tole by one 
bartery manuficturer thar dithium fon 
cells would never be mace available 

as gener purpose praxducts off the 
shulé. He later admitted that he*d 
have made the same stacement of 
NiCds sone years ago but still 
sugeesiedt that general purwse 
lithiurn tn cells are noe hikety to be 
available in the near furore. 


Lead Acid 


‘Despite being the first wiclespreact 


rovhargeable battery technology and 
despite the energy densiny being. 
lower than for most other type of 
batten, lead acid remains an 
important technolagy, Advantages 
include a significantly lower sell- 
discharge rare than most other 
rechargeables, fonscost and case of 
charging (ie. no memury effect, 
immune. to overcharging, erc.). Lead 
acid batteries are cntical of stortwe 
condition, however, Unless they are 
stored in the charged state 
sulphating of the ancxle will rake 
place and capacity walt be 
permanendy lost. Conventional lead 
acid batienes require maintenance 
out much of the production is now 
of sealed or gelfed-elecirolvte 
Aliintenancedree bawerics. 

The cell voliage Is 2.0V and the 
ilisclutwree curve ts relatively flat, A 
few manufacturers offer single ceils 
in standard sizes such as the D size 
hut these are nat, of course, 
interphangeable with common 
onimary D cells because of the 
difference in nominal voltage. More 
commonly: 6V or i2V batteries are 
offerel with capucities from 1 to 
63Ah. A huge current, up 10 
hundreds of Amps, cen be drawn 
fram the larger batteries. 

Accordingly, lead acid batteries 
tend co be used in applications 
requiting i reasonably high capacity 
Dackup supply. Examples are Burglar 
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danms and un-intecrupdble power 
supplies for computers. 


In the Research Labs 
In the main, this articte has been 
concemed with batteries which arc 
availatgte racay. However, ta clase, | 
thought it would be interesting to 
take.a brief look at what's likely to 
come out of the research iabs over 
the next few years. Certainly the 
existing conunon chemistries will be 
inproved but completely new 
battery oypes are also uncer 
development. 

The upand-coming technology 
which. perhaps, we hear the most 
about is the lithium polymer cel, 
aherwise known as the solid-state 
lithium ion ceil, which is a 
progression from the regular lithium 
ion rechargeable cell. The main 
difference benween a standard 
lithium ion cell and the solid-state 
variant is that the liqntidd electrolyte -is 
replaceci br a conductive polymer 
electrohte. A sianificant advantage is 
that the energy density in Whrkg is 
Further improved compared ta 
ordinary lithium ions. See Figure A. 
An even greater udviniige is that 
these cells can be made only 0.02in 
thick or could be moukled to 
viriualiy anv shape. Sa, nirher than 
produce lithium polymer cells in 
stundanl sizes, batrery manufacturers 
except to praqluce bitiieries to fill the 
inegular spaces not occupied by 
electranic components in a laptop or 
cellphone. This will gready improve 
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space utilisation. Ultralife batteries are : 


dlready sanpling solid-srite lithium 
ion batterics to muigor norebook 
manuhicturers aithough it’s likely to 
be the year 2000 before we see these 
baneries in real products. 

Even more innovative than 2 
battery with a plastic clectrolvie. 
however, és the all-polvmer battery 
which wos unveiled at che Johns 
Hopkins University in 1996. ‘The 
batrery contains foib-ltke sheers of 
plastic sandwiched with a polymer 
gel film, permitting exceptional 
flexibility anct thinness. Although the 
protonpes don't yet compete with 
more conventional batteries in terms 
of their enemy density, researchers 
believe chat che all-polymer banenes 
could men major force in the facur. 
According to professor Poehler at 
Hupkins University, che teant is still 
working with a lot of new polymers. 
leaving open the possibility of 2 
range of potvmer batteries 
specifically optimised for desired 
features such as light weight, small 
size. or long recharge cycles. 
Conventional batteries are designed 
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around metus of which —once we've 


discounted the unstible ones, ihe 
vasdy expensive ones and ure 
radioactive ones — there are only a 
hanclful. By way of contrast, there is 


an almost infinite number of possible 2 


polymers so the er: of the designer 
battery may soon be upon us. 
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n pret 1, we looked at the 

conésiuction of a-genenil 

purpose infrared transmitter 
and receiver micxtules, This 
month we investigate some 
pussible applications and cover 
SOME IMPOruini Points to 
consider when using the. 
Greuits. The applications shown 
anc intcaded io pravidea 
sLiming poin: ancl may require 
same additional develapment to 
obitin optimum performance. 


Remote Control 


IL is possible to set up 2 siniple 
single channel remote control 
System using the mocules, This 
is very easy to achieve and 
requires very litthe in the way af 
additional componenss. As cin 
be seen from: Firure 1. ali vou 
need ia do to the transmitier is 
add an on/off power switch. 
This effectively acis as an 
‘openue’ switch and is used io 
control the switched output of 
the receiver at P35. The type of 
sich useit will depend on the 
application fut in most cases 2 
momentary action push to 
make switch js the most 
apprapriate choice. 

At the receiver end the 
autput at FS can be used 
directly for low current joads 
(recommended uncer 50mA4 
maxinumn). However, for most 
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In part 2, Gavin Cheeseman 
investigates possible applications 
and considerations. 


The relay coil must be suitable 
for the receiver supply voltawe. 
A 12V relay is usually OK but 
check the voltage range if vou 
ane powering the circuit ai 9V as 
some 12¥ relays mav not 
openite reliably at this voltage. 
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langer periods, it will be necessary 
If use a high capacity battery or 
power supply 

If the receiver fails 10 respond 
to the transmitter or operates 
erratically, this may be due to 
incormect alignment of the phase 
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conua! encexder and decader tC's 
to the modules alknving several 
different devices io be controlied 
from the same transmitter The 
‘Semiconductors’ section of ihre 
Maplin camlogue contains several 
different IC's that are suitable for 
this ype of application. A nypical 
exaniple is the HT12 series. The 
data ourpur from the remote 
contrul encoder would be applied 
to terminal P13 of the transmitter. 
The data input to the decoder 
would be connected to the 
receiver Outpt ar P5. As we will 
discuss later, care is required to 
ensure that input and ourpui 
levels are suitable to avoid damage 
0 the infrared link circuitry ar 
devices that it is connected ro, 


Beam Break 
Detector 


The moxiules may be used to 
make a simple beam break 
detector which can be used ta 
indicate when a person, or 
abject, passes through the 
inirarec| beam. Systems of this 
pe are useful to indicate 
untuihorsed access or for 
counting the qumbeér of objecis 
passing 2 given poin. The 
transmitter and receiver are set 
up on Opposite sides ot the area 
to be covered. 

A Qpical arrangement is 
shown in Figure 4 where the 


locked loop oseillatars. ‘Try 
adjusting the.scttine of VRI on 
the receiver to achieve the most 
sible and retiable operazion. 
More experienced constructors 
may Eke 1o ery imerfacing remote 


units are set up on either side 
of a doorway. For this application 
the power supply is continuously 
applied to the wansmitterand | 
recenver units, Wliils: the infrared 
beam is unbroken. the receiver 
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purposes it is best to drive a : = When used for remote control : 
relay from P5 using a transistor, ; @Pplications where power is only : 
as shown in Figuce 2, a5 this > applied for shor periods, the : 
allows the switching of muuch > transmitter may be powered 
higher current loads. When > from 2 suitable 9¥ batten: If the 
configured! in this way the reliy transmiiiter is in operation for 
coil is energised whenever a 
camer of the correct frequency 
is detected by the receiver PLL 
(cormesponding tu power being 
applied toa the wansmirter}. OF 
course ia momentary action 
switch is used ai the transmitrer, 
the relay will only be powered 
during the time that the swirch 
is depressed. A togale action 
can be achieved by connecting 
a Bip Hop heeween P5 and the 
relay driver stage. An example 
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of this wpe of circuit is shown Pa 
in Figure 3 for suicdance. Pid 
— Pi 
If you are driving: @ relay fiom the | mo 
receiver take care to ‘ensure that the 
relay you have chosen | iS appropiate < 
for the vhage arid load requirements. - Fo 
of the appliance you are switching, Tre = = 


otgtt 


F).5A, 


‘is not. (stock code G.87L) 


recommended for: directly switehing 
mains oF. high voltage supplies untess - 
sleps aré, taken to. ensuré.that..the — 
installation: ‘meets relevant EC safety — F 
standards. Unless you are entirely >: 
familiar with these requirements, : 
advice should be obtained from a 
Qualified .engineér.. tt may also | ba. 
necessary to. fit arc suppression 
components to the relay ‘contacts. 


Operate’ switch 
| {push to maks} 


OV +V 
SVio i2VDC 


Figure 1. Using the transmitter Fower Supply 


for remote contrat. 
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P56 PS FF 
+V¥V ofp OV 


Peceier PCB 


Fit. reniains locked to the 
incoming signal fron the 
transmitter: In this state, the 
output at PS on the receiver is low. 
When the beam is imernuptect, 
the PL loses lockand PS switches 
io. 2 high condition. 

In 2 similar way to the remote 
coninol system mentioned 
above, the output from PS may 
be used directly or via a relay 
depending on the voltage and 
current consumption of the 
load. The output cond be usec 
for a variety of purposes, for 
exantle, [6 Operie a doorbell 
of [o trigger an also. 
Alternatively che output could 
be aichedd to 2 counter via any 
necessary de-bounce circuitry 
allowing the number of people 
passing through the doorway to 
be counted. 

ht some-cases, it may be 
hevessary to use additional 
interface circuinry herween the: 
quipuc of the infrared! receiver 
and the appliance ahvat it is 
driving. For example, same 
devices may require 1 5V or dry 
contact input so it may be 
necessary 10 use a relay. 

In the nanmnal configuration, 
the current cansumprion of the 
tnuismiter module is unnecessarily 
excessive fara short range beam 
break detector operating over a 
range of one of Avo metres, NOI 
io mention the zimotunt of heat 
devciopeck In these circumstances, 
itis desinibie to reduce the 
current consumption of the 
circuit and this can be achievect 
by increasing the value of resistors 
RO and REI on the trunsmitter 
unit. The actual value required 
will clepend on the distance that 
the infrared bean is required to 
cover Dut a value of 1k is wpical. 
lf necessary. 2 further reduction 
in cuent can be achieved for 
both the inmsmiuer and receiver 
circuits by omitting unused 
components 25 mendoned in 
fast memnths article. 

Because the beam fram the: 
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Figure 2. Oriving 
a relay from the 
receiver module. 





Figure 3. 
Experimental circutt 
using a JK flip-ficep 
to produce a 
toggled autput.. 


transmitter diverges, the 
receiver will sometimes 
respond to reilections. This is 
undesinible for chis application 
and can resuly in unwanted 
effects. The effect can be 
minimised by limiting the 
effective viewing anele.of the 
receiver. A simple way to do this 
is t mount the receiver diade 
inside a small fength of opaque 
plastic tubing. The length and 
diameter of the aubing-shouitd 
bec such tharthe viewing angie 
is limited to the area.of dhe ~ 
iransmitter module. A typical 
timangement of this type is 
shown in Figure 5. If necessary, 
the leads of RD1 mav be 
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st PEM ehEd a phen 


S4dlebadaltdabrans 


sesnndder 


extericled slightly using 
scrcened lead. However, it 
should be noted thar 
excessively lang lenyths mav 
result in inseability. 


Audio Transmission 


As mentioned previously, 
another 2pplication for the 
circuits Is the transmission of 
audio frequency signals, Using 
the modules in the basic form, 
it is possible to transmit limited 
bandwidth audio over short 
distances. The aueput is capabte 
of driving high impedance 
headphones but if vou neeci 
more valume or want to drive a 


Fey oof= 12V 
Mnmum coil 
resStance= 100 ohirs 


JK Fipfiop must becapat of opsrating fem 12V supa} {CMOS 4027 or simila}. 
Set and resétpins should be fed bw where apolcable, 


infrared Beam 





S Doorbell 
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Figure 4. Typical arrangement and possible applfications for beam break detector. 
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Figure 5. Limiting the view of RD, 
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Amplifier Modute 


loudspeaker, it wil! be necessary 
1 use an ackelitional power 
amplifier. If you we using 
headphones subways take care to 
limit the volume to a safe level. 
The ispe of amplifier used] is 
dependant on the application 
bur in many cases 2 simple TW 
or 2W unit will suffice. 


A Simple Power 
Amplifier 

The circuit diagram of a simple 
audio pawer amplifier is shown 
in Figure 6. Based aroumul the 
TBAS20M IC, this cirevit.can he 
connected to the. output of che 
infrared receiver meunlule to 
enable 2 loudspeaker to he 
riven, The amplifier will 
openue from a 9 ro 12V supply: 
The cincuit may be consiructed 
on matns board and ifset up 
correcily is capable of giving 
good performance. When 
building the-circuit, iy to keep 
ail teat! fenerhis 2s short as 
possible to help to avoid 
instability problems. As always, 
take cure 10 ensure thar 
polarised components such as 
the (Cand eléctrafytic 
upacitors are connecte 
observing the correct polarie, 11 
is recommended that a DIL. 
socket is used for 1C1 to 
prevent damage to the device 
during soldering and facilitate 
easy substinition of the IC if 
replacement is necessary. Hich 
frequency ce-coupling capacitor 
C3 should be connected as 
Close as possible iCi. 

The power supply to the 
anipliter is applied bernveen 
terminals Pt {+V} ancl P2 (OV). 
The amplifier shoul be 
protected by a 400mA F-type 
fusein series with the +¥ 
suppiy to help limit any damage 
ifa frult occurs. The input 
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> should be connected! using 
screened Jeack to minimise stray 
signal pickup. The amplifier is 
capable of driving into 82 loads 
bur care musi be taken 10 
ensure that rhe power 
dissipation arkl operating 
temperiture of the device do 
not exceed specified maximum 
limits...At low power levels 
under 19, the device does nat 
normaly require an extemal 
heat sink. Above dis level, 
additional heat sinking may be 
required £0 ensure absolute 
AKEAIUN ratings are net 
excectlect. IF required. the 
power dissipation can be 
limited by using 2 higher 
impedance speaker but 
inevitably there will be a 
reduction in volume. Variable 
resistor VR1 acts as 2 volume 
confol adjusting die input Ievel 
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to che power amplifier. A 
harizontal pre-set variable 
resistor has been specified for 
this application; however, a 
standard pune] mounting 
potentiometer of the same 
vituc could be used if user 
adjustable volume t required. 
Capacitor C$ has been includect 
tO provide improved ripple 
rejection. Lf che amplifier is 
heing powered from a clean, 
well revulated sirpply: C4 muy 
be amittes! without serious 
deerlatian. The amplifier 
should be connected io the 
infrared receiver module as 
shown in Figure 7, 

The iransminer AP input is 
very sensitive und is easily 
overiaided. Wher dnving. the 
unit from a high level source. 
VR1 on the pansmiter module 
should be sct for minimum gain 


Figure 7. Connecting the 
amplifier to the receiver. 
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AF 
Input 


OV 





lnared Transmitter Module 


Figure 8. Fitting an attenuator to the AF output. 





fo minimise distortion. Even 
with the gain set to minimum, 
the signal level mav be excessive. 
lFnetessany an additional 
porential divider may be fired 
at ihe input 2s shown in Figure 
8. Tt vou anced to clo his, there 
isno need for an additional 
PCR; a5 anly one pre-set variable 
resistar is required this may be 
soldered directly to the myue 
pins of the transmiiner module. 
lc is possible ro drive the 
transmitter directly from a 
microphone, if required. 
flectret microphones are icteal 
for this thie to cheir compact 
dimensions and goxni 
sensitivity, Figure 9 shows how 
Lo ainich an elecires : 
micraphone to the input of the 
transminer miciute, Th will be 
fecessary to zdjust VRi on the. 
transmitter module far 
maximum achievable gain 
without clipping. The 
microphone mav be powered 
from 2 1.5V battery as shown or 
may be derived from the supply 
10 the infrared transmitter 
module via a regulator: It is 
recommended thar the DC 
valtave a1 ransmitter input 
terminal P4 is nor atlowert to 
exceed 4.5¥ us ihis may reverse 
policise input capacitor C1. 


Data Link 

The intraredd mexlules can be 
used (0 seit Up a simple-data 
link. Seria! data at standard 5V 
logic level can be applied 
berween P13 (Data) and P24 


(OV) on the cransmicer module. 


When ube system is set up and 
aligned, the correspondine cai 
is ourput benwcen PS and P7 on 
the receiver madule. Tre 
output at PS an the receiver is 
pullec| up to the +¥ supply and 
the level may therefore be as 
high as 12¥! As a result, it is 
necessary tO Convert this Ourput 
iO >V if vou wish to drive TEL 
or orher 5V louic devices. it 
should be noted that a logic 
high output at P5 corresponds 
ioa ‘no camer condition so 
the cuitpur defaults co this 


VA PERE LI PD Reet oped eee 


dele eiderens 


TIPTICCIIII CERI OOS TICIIICIS SIS ra 


aabiddubens 


Ode Ppade ree 


RPPUCCSPEECE hehe de pe eeag eee 


condition when nu signal is 
present. Because the circuit las 
not been fully optimised for this 
appiiizuion, drs mires are fimitedd 
<0 the low kilobaud recion. The 
maximum achicvabie speed will 
marty depen! on the ability of 
the decoder or sofiware to 
handle timing errors. With some 
experimentation, it should be 
possible to modify the circuit 10 
transmit consideruhtly higher 
data rates. 


Using Multiple 
Links 

The infrared link described here 
is pamarify clesigned for single 
channel opemtion. However, it 
mav be possible to transmit 
more than one channel using 
additional modutes. Although 
most nultchannel links use 
high speed multiplexing 
techniques, some. readers mav 
wish to experiment with multi- 
channel or duplex links using 
additional infrared transmitter 
and receiver boards. it should he 
possible ta use more thin-one 
infrarect fink at the Same time 25 
long as different carrer 
frequencies are used und sisi) 
levels ure not excessive. 
However, depending on the 


amangement, there may be some. 


degradation of performance. The 
carrier Tequeéency of ihe 
iransminter cin be altered! by 
moctifying the value of R¥ and/or 
C10. On the receiver, VR1 adjusis 
the Frequency of the PEL 
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Figure 9, Wiring an electret microphone to the transmitter module, 


oscillator. If the adjustment range 
Gf VRI is insufficient for a 
particular purpose the value of 
RO andor CL can be modified 
to give a different frequency 
range. le is recommended that 
the value of RF on the 
transmitter and R9 on the 
receiver is berween 2k and 20k. 
When using more than one 
Infrared link in this way certain 
frequcncies should be avoided. 
In particular the PLL may 
respond to harmonics of the 
frequency that it is winert to 
producing unwanted effects. In 
addition, strong Sipnals may 
overtoad the recciver, effectively 
making the system unusahte so 
avoid close coupling benveen 
iminsmiter and receiver. Firing 
appropriate wilue-capacitars in 
pasitions C5 and C8 on the 
receiver can help to retiuce the 
response of the circuit a high 
frequencies. It nav also be. 
possibie to add actlitianal 
filtering at the receiver input to 
produce a sharper response. 


Obtaining 
Greater Range 


As it stands the range of the 
infrared link is imited 20 3 few 
metres. If you are-using the link 
hermveen nvo fixed poinis, the 
range can be significantly 
increased using lenses. As with 
ordinary light a Jens focuses more 
of the infrared energy. to where 
itis needed producing a 
namower beam. This arrangement 
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Figure 10. Using a lens to improve range. 
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is Shown ist Figure 20, A lens 

can be fitted to either the 
transmitter, dhe receiver or 
beth. It is arranged such that 
the infrared emitter diode/ 
phototransitor is positioned at 
the point of focus. As the’ 
tminsmuiter has four cindes there 
fs sonic Compromise when it 
cames 10 posidening, In prictice. 
set up the transmitter and 
receiver modules at the required 
aperating distance and adjust 
the position of the lens until 
Opinii pertcrmmince is achietect 

In genentl, the bigger the lens 
is, ihe better the ringe will be. 
For general purpose use, Miplin 
stock veoxle FA95D can provide: 
eck) performance at low cost. 

If you want coverage over 2 
wider angle, ic is possible to fit 
additional infrarcd eminer diodes 
to the transmitter module, 
These can be fitted in series 
Wilt the existing diodes as shown, 
in Figure 1]. A further - dinces 
can be easily accommiexdaed. bf 
vou do this. it will he necéssan: 
to reduce the value of R10 and 
R11 to canpensate for the 
increaseal voltage drap from the 
adclitional emitter diodes. Lf four 
acklition:l diodes are fined. a 
suitable value for R10 and R11 is 
68 ohms when using a 9V 
suppty and 100 ohans for a L2¥ 
supply In both cases the 
resistors should be 2W iypes, 


Effects of 
Ambient Lighting 
Ambien tight levels can have a 
constdenithle effect on the 
performance of the infrared 
link. In particular, strong light 
sources can result in saturation 
of the phaototransistor and this 
affecis che maximum range. If it 
is Necessary (O mount the 
receiver In an area where it is 
exposed to bright lights, some 
IMpProveMeENt Can someianes be 
obtained By adjusting the 
phototransistor bias. This may 
de carried out by reducing the 
value of resistor RL on the 
receiver, However, chis may also 
resulc in reduced sensicvity in 
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PARTS LIST FOR ADD-ON AMPLIFIER 


RESISTORS 
Ri Min Res 20k 

R2 Min Res 100R 

R3 Min Res S6R 

R4 Nit Res 1R 

YRL Hor Encl Presét-1k 
CAPACITORS 

C1,9 


C2. Gen Elect LOuF 63V 
C3. Minidisc O,ivF 16V 


C4, 5, 6. 
ce Ceramic 470 
CB Poly. layer 0,22 
SEMICONDUCTORS 
ICi _FBA820M 
MISCELLANEOUS 
PL -—P6 Pin 214 

DIL Socket $ Pin 


conditions of Jow ambient 
ifumination so should be tried 
only as 3 last resort. In ortier to 
keep the. current shrough RD] 
well within acceptable levels, it 
is recommended that the value 
af Ri is nor reduced below Jk. 

lf wide anglé coverage is nor 
required itis poobabh best co 
iimit the viewing anole of RDI 
as describex! for the Beani Brezk 
Detector application. This limits 
the amount of unwanted lighe 
falling on the device and can be 
an effeciive meihol of dealing 
with problems due to bright 
iBumination. 
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Temperature 
Effects 


The operation of the circuit 
may alo be affected by farge 
changes in e@mperirure. The 
main atiect is a drift in the 
frequency of the PLL osciltator. 
The components used are fine 
ior use in environments where 
the temperature remains fidy 
stable but same. problem may 
De experienced in locations 
where there are drastic 
femperature vanations. This 
paint should be considered 
When determining the 
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additiona! 
infrared 
diodes to the 
transmitter. 


= 2 aria he ke ot ee 





suitebility of the link fora 
Specific use although in some 
cases it may be possibte to 
circumvent the problem by 
using higher stability 
components in the oscillator. 

Significance heat is generatect 
in the: transmitter cincuit by 
R10. R41, TR2 and TD1 — TD4. 
This is generally not a problem 
is long as free airflow is 
allowed around the circuit. 
When. mounting the module in 
a case, ensure ihat you allow 


ORE © 


sufficient vertiigtion io this 
area of the circuit board. 


Finally... 

There are a viitiety of wars in 
which the system could be 
enhanced atid ovtiny variations 

on the ideas discussed It is 
huped that the applications 
covered in this article will 
provide 2 good starting point 
forresders who wish to develop 
the ideas further. 
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In part 3, Greg Grant looks at new 


words for new discoveries 





Introduction 


The electrical industry as we know it 
today begun in the opening decades of 
the nineteenth century. The earliest 
form of electrical power was the Voltaic 
Pile. named after its discoverer, the 
lislian physicist Alessandro Vola. Its 
construction was indeed 2 pile, paired! 
plates of dissimilar metal ~ in this case 
silver and zine — separated bya pad 
soaked in a solution of brine, stacked 
one above the other. However, this 
Datlery’ gave a very. small output and 
was totally inactequate as a conlinuous 
CUEren: source. 

By 1520, the Danish physicist Hans 
Christian Orsted had discovered the link 
bermveen electricity and magnetism. 
Although he 1aok his discovery no */ 
Ruther, others did, principally the. British 
electro-chemist Michael Faracay. In 1831, 
he found that an electric current was set 
up ina copper disc when it was rotated 
hetween the poles of a magnet, the 
reverse of @xsted's discovery. 


Electrical Motion 


The conclusion to he drawn from this 
was Obvious: if a wiy could be found to 
rotate a coil of wire in a magnetic field. 
you could tap off the electricity as it 
wis produceéc. More to the point, it 
made no difference whether the coil 
turned and the maenet remained 
Stationay, Or vice vers2- 

The col can be curned continuously 
by a turbine, run by either water or 
steam, thus convertina mechanical 
energy into ¢lectrical cneray. What's 
more, in tts modern fom. it cin be 
done in quantities large enough to 
power factories, warm and iiluminare 
homes and supply energy to whole 
cities. This device of course is termed a 
Generator, from the Latin givzzere, 
maining ‘to produce.’ Farackay however 
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aie his anginal.device a Dynamo, from 
ihe Greek dynes, meaning ‘power: 

This description proveci, in one 
respecte at least, an unfortunidte ane. 
When it was first suggested to the 
Sultan of Turkey thai his capiral 
Constantinople — present-day Istanbul — 
should have its own electric power 
supply, he appeared to agree, When, 
however, he was told thac supplying the 
power would invotve dvnamos, he 
turned the idea down flat. 

To the Sultan. dynamo soundet 
dangerousty like dynamite and, 
however limited the old boy's. scientific 
education may have heen, he most 
certainly knew what dynamite was! 
Consequently, Constantinople had ro 
wilt several more vears before it caught 
up with other capital cities where 
electric power was concermed. 


Electrolysis 
Volta's banery of course — despite its 
meagre output — enabled chemists ro 
pass an electric current through a wirien 
of liquids and solutions und observe 
what changes rook place, either to the 
current, the liquid or ihe solution. 

Consequently chernisis found that, as 
a general rule, the molecules of the 
substances in the solution or liquid 
separated into smaller particles. 
Dissolved capper sulphate for example 
deposited copper, whilst hvdrochiocic 
acid in solution would break down into 
hydrogen and chlorine. Even water — the 
ubiquitous H:O, one of the very few 
chemical formulze remembered by 
virtually every schooihoy — split into its 
hasic constituents. All che indications 
were that, under the impact of an 
electric current, the molecules loosened 
and broke up. 

Faraday of course was deeply involved 
in such experiments, carrving on where 
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his former employer Sir Humphrey 
Davy had Ich off He was anxious to 
develop a terminology for the processes 
he was both experimenting with and 
déveloping fhirther. 

What he needed was a nomenclature 
~ from dhe Latin ormeneclatira, meaning 
‘list Of names’ — for the discoveries and 
revelations he had made. In 1844 
therefore, he wroré to William Whewell, 
at that dime a Fellow and Tutor ar ‘Trinity 
College Cambridge, for advice. 

Like Faraday, Whewell had risen from 
humble beginnings. The eldest of Seven 
children of 1 master carpenter, he hacl 
so impressed the headmaster of 
Lancaster Grammar Schow! that he 
offered ta teach the voung Whewell for 
nothing, The headmaster's judgemen:z 
proved sound: his protégé won a place.at 
Cambndee, where he'd remain for most 
of his career, as professor of luath 
Mineralogy and Moral Philosophy 

Noted for his writings on ethics and 
Use theory of induction, Whewell saw 
scientific progress 25 a historical 
process. in fact he was one of the first 
academics to do so, At the time Faniday 
wrote to him, Whewell had alreacly 
helped the geologist Charles Lvell to 
CONnSsITUCL an appropriate nomenclature 
for his own ficicl. 

Faraday ancl Whewell bevan with the 
solution used in the conduction of 
electric currents. The Greek word ysis 
means ‘a Joosening’ and so the process 
of efectrofysis is a ‘loosening by 
eleciricin:'’ A Huid which allows an 
electric current to produce electrolysis 
Faraday and Whewell tenmed an 
electrolyte, from the Greek word /1rfos, 
meaning ‘solubic.’ 

An electric current entered a solution 


through one meétai rod and exited it 


through another, as indeed is still che 
case — by and large — in barrery 
technology: At this time however — 1834 
— it was thought thar the current 
uavelled from ihe battery's positive rod, 
through the electrolvie, to the neeative 
rod. The most common analogy usec at 
the time was that of a river, flowing 
from its source to the sea. 

The positive pole Faraday suggested 
should be termed the Anode, from the 
Greek a@rodos, meaning. 's way up,’ or 
‘the high road." The negative pale on 
the other hand he termed the Cathode, 
from the Greek £athodos, meaning 'a 





descent’ or — put anotherway — 'the low 
roacL." The poles themselves, they. 
suggested, shoukl be callect efectrocies, 
irom iwo Greek words meaning ‘the 
road to electricity.’ 

This meant that electricity, following 
the suggestion of Benjastin Frafiklin, 
flowed from the ‘height’ of the anode to 
the '‘deprh’ of the cathode. Athough 
this would subsequently prove io be a 
fallacy it did not much matter. Faralay 
now had a nomenclature from which ie 
work, and prompuy rewrote his Laws of 
Electrolysis using the new terms. 

Another expression which resulted 
froin experimenis with electricity us 
applied to chentistry was zo77. It comes 
from the Greek word fea. meaning ‘to 
go. This was another of Faraday ancl 
Whewell's originations, naming the parts 
of the hroken-up molecules. 

The Greek wore fou means ‘voing' 
and so thase ions travelling ww the 
eathade were termed cefiors, whilst 
those heading for the anode were called 
eviions. In the case of water for exampfte, 
the anions wouki be negatively-charged 
ions of oxvuen, the cations positively 
chargecl ions of hydrogen. What those 
ions actually were however would 
renizin a mystery untul 1903. 

Whevwell was the first man to use the 
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term sctentisi to déscribe 4 person 
engaged in the study: of what was then 
known as Natural Philosaphy. It stems 
irom the Latin scfertia. meaning 
‘knowledec, and first saw the ligh: of 
clay in Whesvell's book Pitosophy: of the 
huductive Sciences s. published in 1840. 


Viagnetism 


Another field in which Faraday was an 
investigator of genius was the 
phenomenon known as magnetism. In 
1845, he passecl a beam of planc- 
polarised light chrough a piece of heavy 
elass, subjecting this arrangemencto2 
powerful magnetic Geld. He cletecreci 
that the plane of polarisation had been 
affected. This was the Faraday Fffeet. 
which proved 2 connection hervecn 
light and magnetism. 

Shordy after he'd announced his 
results, Faraday realised dia rhe dense 
piece of aluss he'd used was, in essence, 
anew wpe of magnetic substance. 
Unlike other magneste materials, this 
ivpe aligned itself ecvoss the line linking 
the magnetic poles, when suspended 
benveen them. Faraday called such 
maieriais cicmesgietic matcrials. from 
the Greek prefix cia, meaning ‘across,’ 
These substancés moved towards 
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regions of less magnetic force. 

The general type of magnetic 
materials — hose that aligned 
themselves in parallel with the line 
connecting the poles — Faraday termed 
pertuncdsnetic, from the Greek prefix 
para, meaning ‘alongside, or ‘beyond.’ 
Here. we're talking of substances such 
as nickel and cohalr, whose long axes of 
their crystalline or molecuiar structure 
were parallel ro the lines of force. They 
moved towurds the more intense 
mazenetic fields. 

Afaenetic substances such as steel andl 
iron, Faraday called ferromuigretic, trom 
the Latin fervz2, meaning ‘iron’ Magneiite 
is. another exaraple of this type af material, 
an eleciricallychargect substance which 
surungly attmicts orher sulsscances. 

Michael Faraclay cliecd in 1867, having 

eaniributed more almost than anv 
other main to the ultiniase triumph of 
elearicity as a power source..By the 
turn of the centun, there was another 
field in which it was beginning to make 
1 mark: enteriainment Here too, new 
words, cutch-platses ancl initials would 
shortly be the order of the dav. Next 
month, we'll look ac how some of the 
more familiar words of the entertainment 
same were derived, 
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W3C says DOM for XSL 


If there’s one thing the Intemet is, It’s a great leveler. 
Effectively, it doesn't matter what computer you've got, and it 
doesn’t matter what operating system runs on it, as lang as you 
follow a few simpte (well, not that simple; but refatively less 
complex than the computers themselves, anyway) protocols, you 
can be on the Intemet, surfing the information superhighway 
waves as quick as you like. Your computer doesn't have to be 
that powerful either. Despite manufacturers’ claims that yots 
need the latest in computer technology to get on the Internet, 
actually being there uses far less computing power than, say, 
creating a spreadsheet to make up your household accounts, 
Millions of people worldwide have computers significantly older 
than the World Wide Web itself. 

Nevertheless, the World Wide Web Consortium (W3C) has 
refeased praposals for recommendations to upgrade the 
existing protocols that the World Wide Web runs on. First is 
the proposal for the document object model (DOM). This is 


iliac has landed SSS : 


14 tetas hare fuxw aaa 
Unless you managed to miss the Ciwwns. ice eee eesti 
raclio, television, billboard, 
newspaper and magazine 
tdvertising over the last few 
weeks, you'll know already that 
Apple's new Intermet-ready 
computer was refeased on 3th 
September. Priced at £999, the 
iMac is (in Apple terms. at least) 
quite a cheap computer, 
particulacly if you take into 
account its specification. It's 
powered hy a 233Mbiz PowerPC 


PIO . 


Say hello to iMac. 


Cour Goes yh Ste 
upte 40% faster than the fastest 
Penvium you can buy on some 
cisks. If this is true, and no-one’s 
come up with evidence to the 
conurary yet, then chis actually 
makes the iMac much cheaper 
than jes PC equivalent rivals 
compared on a like-for-like basis. 
However, while technicilly that’s 
good news. it’s not the most 
IMporant aspect of the iMac. 
Instead, it’s die iMac's design that 
puts it way ahead of the average personal computer. Apple has 
always been a company that sets the standards in personal 
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Web browsers can vet the inside : 
story On The Horse Whisperer, : 
Robert: Rediord’s romantic 3 
blockbuster based upon the best 
sellinz novel and chat exctusively 

live co one of its stars Kristin Scot 
Thomas at 


Burt this & not a trailer for the 
iim. Definitety not.Jf the marketing : 
hype is to he believed the 
Horsewhisperer Web site is part of 
a planned initiative to attract 
wonlen in the Internet Web site 
content will be regularhy update 
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= to be (like ‘existing protocols) platform-neutral (that Js, it 


doesn’t matter what computer you've got) and language- 
neutral (likewise, the operating system doesn’t matter), and 
is set to replace dynamic hypertext markup language {HTML 
- the current protecol) as the means whereby Web pages are 
created and used. Second is the first working draft of 
extensible stylesheet language {XSL) - the manner styles of 
text on a Web page can be set up by the page designer. 
These look as though they’il be taken on board the World 
Wide Web very quickly, simply because they add power to 


: the elbows of the very designers who will use them to create 


Web pages. To date HTML is seen as a restrictive protocol! (it 


: Was originally designed back in the 1980s, when the 


Internet was a mere stripling) that is holding back World 
Wide Web development. However, once Web pages using 
DOM and XSL are created, it’s up to the browsing software 
to be able to use their new features: To this end, Microsoft 
and Netscape intend to support the new protocols as soon 
as possible. Soon-to-be-released versions 5 of both Internet 
Explorer and Communicator are expected to have some 
(possibly not all, mind you) support implemented. 


computing, and if the iMac’s no 
different to other Apple products 
over the last few vears, we can 
expect to see dozens of cuddly 
litde- one-piece, cool-coloured, me- 
toa PCs from other personal 
computer makers over the veass to 
come, Take a look at the coolest- 
looking but houest personal 
computer on the planet at Apple's 
Website: <http: //wew.apple. com 
ASLO ils ability to access the 
Internet, the in-built 36K modem 
and connection scripts takes care 
of that. One reporter has alreaciy 
gorc on record to say that it ook 
12 minutes to access his Internet 
service provider - and of chat, 
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much time was spent looking for 
his password. 

IMac promises to he a reat 
winner for Apple in the run-up to 
Chrisumas and beyond, which is 
good news for us all Without Apple 
we'd all be still ryping in commands 
onto a black computer screen with 
grcen letters on. (What? Some of us. 
still are?) We'd all still be writing 


baich files to do our work. Gomie still doing this too. huh?) And 
there wouldn't be a World Wide Web in the first place, 


trede 


Siecvene 





Over time the Web site’s hasts; Cable:& 

: Wireless will eqpand ‘the site'to offer women.a 

* complete introduction co the IncernétZinchuding’a 
directory of women’s interest sites and. women's 
information forum Connect Women. 

: This isa marketing tick that might just work. 

> The UK user base of women has risen from.32% 

> 10.37% in the last 18 months according to a. NOP 
> Business Sucvey for KPMG, published in March 

: 1998. Meanwhilé, the same Survey claims that the 
| number of w omen going on-line over the next 12 
: months could increase by up to 69% 
> to.an extra 41% of men, which will bring: the UK 
? gender ratio closer to parity: 
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impressions ‘from visitors:10 E BRC Oriline’s § public. service customens to 
BRC Online since March 1998? ; presence on the Internet at fully interact. 
Dain from BBC:Reserrch andl ==) <www. bbe.co.uk> registered avith Corbis 
Development shows atcteast |: -31,000,000 page hiss: includéd pictures. 
1,300,000 users access BBC = in this figure I is 17,000,000 | page The Corbis 
Online each month.7r-is =) dfypressions far BBC News ‘Ficnure rach Seshdinve! 
estimared that arnund > Online ata. bbe.co,uk/news>, Experience Visit Gorbis Unaacs i 
5,000,000 people inthe UK' | a 108% increase since March In also allows 27 even grays. 1 Fore ji | 
have access tothe Interner, |  2dldition, beeh @ the BRC At users 10 search 
‘Speaking to Flectronicsand = <www. beeb. com, the j join for and view 
Beyond, Matk frost, Head of }= | . Cammercial venture between some of the 
BBC Online; said,“BBC Online = BBC Worldwide and ICL, world’s most — ee 
has achieved incredible. : recortted 4,000,000 page popular and tet 
Success in just’eight months. —:_-impiessicns. recognisable —__+— 











Excite and IDT' s Net2Phone in Internet Te} phony Deal 
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telephones. Beciusé calls are 
placed through the Inierser, - fullincorporting Net2Phone 
phone rites are not based on ifto Extite’s personalised 

thé cauntry-of origin, bur on j directory. Users will be able.to 

: the low-cost pricing suucture = lookupa telephone number in 
set by IDT forthe number their directory, and then 

being called. This results in auionvatically call that person by 
cheaper long-distance phone =: clicking on the phone number, 


_ Offering a cick to dial service, Dy 


anyhere a the ah 2 calls both nationally and 
ecipients ofthe callneed ==‘ internationally:for users of the 

ae online-as calls are : Net2Phone service. 

routed directly to teulitional «= | Excite-is also planning. on 


Specareradeeseaddioracel PRRhed reaetastettd 
labaive 


sabadier 


SECPPUaeeees 


(7 er Tamicst 
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What's new at IDT: 
hi SS 


Phoning home - or anywhere © Net2Phone enabiés Internet 
elsetin the world forthat mauwér : users to place calls‘t6 any 


Fede RPEEGG EE RAH saPEMHL OOdad PERC OPE ASE 


- has never been cheaper. © telephone ia the world via the 
Excite at “www. excite.co,uk>, | Internét, eransfarming 
together with IDT’s Net2Phohe : multimedia computers into full ; 
division at <wew.idt.net>, has {| service communications tools. : 
announced a nwo-year {The Net2Phonc:icon will be. 
sereement co bring Imemet : seamlessly integrated through — ; 
teléphony to the desks of every : many of Excite’s channels giving: 
Excite user in the UK, Germany, =: customermsaone-clickaccessto MOSER IVES 
. : é = =: (7 newy, Horst aswe $ Feit 
France, Auscratia, Netherlands, : download thesentrce, sufiscnbe = ; = 
Japan and Sweden. : and then simply make calls . 
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‘Broadcaster 


First Virtual is set to accpuire 
ICASE a clevvloner of Internet 
Procol (TP) voice and vidéo 
hrowdcist solutions. With this 
acquisivon, First Virtua! will 
be able to cdctiver video 
broadeast proauces to the 
100,000,060 Invernes- 
equipped PCs worldwide. 
According to FVC.COM 
chief executive officer Ralph 
Lingermann, the technologies 
developed by ICAST are | 
complementary 10 FVC.COM's 
existing product partfalio. 
“Our focus has been on 
providing endio-end salurions 
for the new broadband Nea 
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First Virtual Acquires Internet 


Genertuon Internet ICAST’s 
line of hroacicast solutions for 
today’s Invemet brings video 
Streaming io Webcnabled PCs 
worldwide. As a result, 
FVC.COM will be the only one- 
stop provider of miunaged 
vicieo solutions for high-end 
through low bit-rate video 
applications,” said Tingermann. 
in tandem with the 
acquisition, First Virtual 
intends to change its name to 
FVC.COM to more accunitely 
reflect thé company’s role in 


developing NGF and Intemex 


applications for interictive, 
broadcast-quality vices. 


THE Foop FERRY 


Csrard Len 


Sons Home Defrery Soncrmut rheq 


Lois 


Summer 1998 


BY has begun the trial ofa few 
Internes storefront with The 
Food Ferra London-based 
direct delivery procery store. 
The Food Ferry, which bas 
been in business for over 
SEVEN years, seés Intemet 


* shapping as a natural 


extension (o its home delivery 
sevice. In addition 10 the 
existing paper-based catalogue 
and telephone ordering 
SCrvice, CUSIOMEr can now 
onter groceries via the 
Intemet using an on-line 
catalogue. Once processed, 
The food Ferry delivers the 


lePedait 





order direct to. the customer, 
_ ‘The BT Labs-designed on- 
line storefront is suitable for 
any small 1o:medium sized 
business and can be ‘stocked’ 
by uploading an existing 
product database of aver 2,000 
items, hs key benefits are 2 fast 
updating shopping basket, 
product search and the abviliry 
io re-use and edit previous 
orders. Additional features 
include a variety of special 
offer and discount options, 
reward points, and delivery 
time selection. 

this storetroné ts designed 


stbddddareseacas 


Shee br ibddebece 


**lebtdel 


Newcastle Scores Record Hits ‘With 
Official Web Site 





“NEWCASTLE UNITED @ 


he 
The Octal BE 


Response ro Newcastle United 
Football Ciub’s official Web 
Site at “Www. nufe.co.uk> is 
taking off:.Jn the first week of 
the premiership week, the 
site recorded over 3.6.million 
hits. And-that's before 
Daglish made his dramatic ° 
exit from the club. 

Newcastle has seen a 
significant increase in sales of 
club merchandise placed via 
the Web site. Purchasés are | 
made from alt over the world 
offering a faster order pacing 
service to the fans than 
iraditional methods. 

The Club attributes the 
dramatic.rise to 2 combination 


tG be managed entinely by the: 
merchant, without. the need 
for specialist IT skills and the 
SLATT-LIp COSts abé kept low by 


using the merchant's existing. 


electronic-product database AS 
input. The system should- be 
Suitable for-a moge of small to. 
medium: sized business selling. 
up io several thousand- 
product items. 

BT already offers Web 


” 
- 





titiee~ 
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of Eictors. Alec King, Marketing 
Director of Newcastle United 
Said. “Afthough the site was 
only launched in April, interest 
has been building since the 
Cup Final in May and the recent. 
signings from Peru, France and 
Gennany have also increased 
Our international support.” 
Supporter conynent has 
heen enthusiastic, ancl 
particularly so from overses. 
Nearly 65% of the his during 
this time lave come from 
outside the UK. The club is 
trying to huild an International 
Supporters Clab and is 
finding the Internet che mast 
effective wav to do this. 





hosting and ores: facilities 
on BY WebWorld. This 
technology trial is part of an 
on-going programme. that will 
extend BY"s services 10 
establish a comprehensive set 
of e-business solutions for 
companies af all sizes. 
Further information on the 
trial can be fount! at: 
<scenic. labs. bt.com> or 


<wie. foodferry .co.uk>. 
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NewsNow Take Two = technology companies - one is using Search =? professionals and casual surfers to flick easily 

? Link on an Inmminet to wack competitors, while | and quickly between latest headlines from 38 

: ioothall sites are offering their users > feating news sites without visiting individual 

: customised searches of over 75 separate news : €ach Site separately. NewsNow is designed to be 
> sources for.a word or string of warts. 2 Ukertevani, mekiny it ideal fora UK audience 

© 6 Meanwhile, Sew 


UK news portal site NewsNow at 
<yw, newsnow. com> has camplered avo 
eS af receding for the Isunch af 
rsNow Version 2.0, the second 
incarnation of its Web spidcring ecchnology. 
The new software is designed so NewsNow 
will exceed other top sites in terms of speed, 
fexibilic, reliability and robusmess. 
“Specding up the scarch was very 
important in terms of NewsNow’s Search 
Link seategy,” explained Bartle. “With a 


‘sNow also 

: announced the addition of twelve 

2 news sources to the site, inclucting 
daily news from Silicon News, which 
will bolster the Technology section. 
Sports fans will notice newieeds from 
the Daily Mirror, Daily Express, 


erowing number of companies providing 
customised NewsNow searches viz their 
Intranecs and Web sites, it was crucial to 
provide a faster search. People will nol 
tolerate slow’ sites these days,” he added. 
NewsNow’'s Search Link can be used to track 
clients, competitors, subjects and generic areas 
of interest. It is already proving popular with 


TeaPaec ahd dd beh eas pa Pee eee nes eee 


Foorbali 365, FoorbailNer and 
Sporting Life Divisions i and 2 while 
in the Entertainment section, feeds 


: from Mr Showbiz, This is Lancashire, 
: Entertainment Online and dounusic 
— also been added. 


News Naw ts the UK's @rst news 


: portal site. Completely free, it works 
> ike a TV remote control, allowing both 
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the Web browser makers. Now, 
the Web browser makers (and 
there's reaily only two players 
at the moment - Microsafi and 
Netscape) aren’t likely to listea 
to individuals requesting-that 
standards be made and kept, 
but a few thousand individuals 
together 25 a body may make 
some headway. Hence the Web 
Standards Projects. Check out 
the WaSP Website ai: 


ancl sien the support fornn if 
you agree with the principal of 


Wehb standards for all. 


Always On the Jookout for a 
good search engine? I mean, 2 
really good search engine! 
Thev'te few and far between 
these days. But ity Snap, at: 
http: //wew.snap,com where 
you'll find a refreshingly quick 
Yel prenty powerful new engine 
10 help you scour the Intemer 
for the information you want, 





http: //www.webstandards : org 
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Geaeral MIDI Files 
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The World Wide Web 
Consortium is:notthé oni 
_ body-wanting to make sure’ 


we Ser 


rade 


IF vou're into digital music of 
the MIDI fonn, you might like io 


enatade 


standards on the orld Wide : lake a gander at the. MIDI Fann 
‘Web remain open forall. > Website. There. are tirerally 
: thousands of MIDI files you can 


computer users. The Web 
Standards. Project (MASP) is a’ 
collective partnership of web 


tied 


listen io with the help of your 
Web breavser, or even download 


SUNG REREOLPAPOOPRPELGON Aas GhhdbrenePOEE Od PhLEOdS 


develapers-and users - the very — = a pectin to play on your computer, of ; 
Are a 2 en feee ot Pye ‘ ~ - 

people who create World Wide a = as hundreds of artists and plensy of 
Web pages and sites, and the De ae —— ae musical genres (nice word, 

very people who use them. ¢) sae a = huh?). The URI 

There's a frowing fecting == seme. IEE. C32 ee http: //waw.midifarm.com/ fi 

| Lee eee Tee Ser 5 See pe ee ee 
leliloe. ees, Loe =a 


les/midifiles/General MIDI 
/default. asp will take yau to 
# general page of rock, pop 
and modern music. 


among such people that the 
standards in place either aren't. 

far-reaching enough, of aren't 

being followed too closely by 
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Fast connection  - 
to the Internet with an oy L «ee 2 ieee, t| 
pe rk \ ee ee eas | Connect your 
ISDN adaptor in if If =. \ a a ae eee th) Ue ee 
“+ / oy oS Ry ee Shes ESS] —— alarm system to 
yo : telephone 
warnings 
automatically. 
Transfer data at j 
high speeds with: | te rs q ; 
a st . g2 1. a e- ative rt i eeiicnas 
ISDN. ———“__a sgt > J) ae pe ame a pe | existing telephone 
Be Nie | ei ie the | ; _-and make internal 
telephone calls. 


sims 
‘ 


Interface 5. oe, Se aa ~ \ ee ) 
EURACOM ¢ he. eee WEES oi Ili Ne > 


4 5 7 a as ck. Fr 7 BD . -7 <= 
with your door ~". . |e _— 


entry "phone and 
have the caller 
transferred to 
your mobile. 


Make two 
simultaneous 
phone calls. 





EURACOM and ISDN - all you need! 


 EurAcom 


EuRACOM 





- BuRACOM, 
; Just phone 01908 519442 for details 


E-mail: euracom.uk@ackermann.com 















; 7 
- 
‘ 
ee oe 
» . & 
m. - 
. : 
cl 
mg 
ae 
T 





| SPE 


;CRIBERS’ 
L OFFER 


| SUBSCRIBE 

TODAY AND 

_ QUALIFY 

FOR THESE 
EVAL Te 











SAVINGS! 
‘(OFFER ‘OPEN FROM 
2ND OCTOBER ito 
‘(6TH NOVEMBER ‘98 
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DRAWER CABINET “WIRELESS _ RECHARGEABLE | 
. | ALARM LAMP { 
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| CATALOGUE PRICE £49, 99 


Bde 40174 


| THERMOMETER 
CATALOGUE | PRICE £15. 99: 
SUBSCRIBERS’ PRICE £9.99 
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CATALOGUE PRICE £99.99 CATALOGUE 


SUBSCRIBERS’ PRICE £70.99 MB) PRICE £29.98 
), SUBSCRIBERS: 
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TORQUE " RADIO CONTROL | 
WRENCH - WALL CLOCK 


CATALOGUE PRICE £19.99 ; ‘CATALOGUE PRICE £29.99 
SUBSCRIBERS’ PRICE £18:99. ‘SUBSCRIBERS’ PRICE £24.89: | 
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When orderlng any of these special ‘offers which a poly only for Subscribers ‘and riew ‘Subscribers of Efecironics and Beyond, please quate your Subsscribars” 
Membership number (telephone Customar Services on 01702 554002 if not-sure} and the: special order code number.:Afl items are subject to avaitablility. 
Prices include VAT. Catalogue prices refer.to the 1998 Maplin’ Electronics Catalogue. Overseas subscribers telephone +44 1702 554000 Ext, 326 for carflage | 


charges. A £3.95 Carriage Charge will apply toatl UK orders under £30,008 (Maplin Electronics Account Hotding Customers exempt}. 
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Order your catalogde now 
on 'OL702 554000 
‘or Visit-and collect from one 
of our 48 stores nationwide. 
You ‘can also purchase your 
catalogue from your ‘local 
Maplin store, WH Smith and 
John Menzies. 





Over 1,000 new produets 
Inciiidies over £50 wort. of 
discount ‘vouchers 
Order code CA18 


Includes FREE datasticet CD-Rom 
FREE 30 day Demon Initernet ‘trial 
Order ‘code ‘CQ02 
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Teepe 01702 B54000: with your aL a 
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The catalogua costs Just £3.99 plus p+p* and the CO Rom Is av sil at be £4.95 plus p+p* Including free datasheet CD Rom. 
“(Fk 5 Pa), Oniers sutsste the UK nese servi £4.95 @ 7E TRS Er A nal im Ebr # SEGOE | mad ois Ease Send £16.04 eg 37 IAC fire Acie) euteste Gree '9: 
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&, PG fern 777, Ba feen., Essex, Enea, S86 82.0. Pnces inclu: VAT ; feu, Sins Si a eh F-fF WHEN GRDERING PLEASE QUOTE PRIGHITY CODE AIAOS9 





